
Now! Two typos of rubbor blankets 



X-RAY VIEWS OF (A) Goodyear Electrothermal System employing embedded resistance wires woven in thin 
rubber-coated fabric, and (B) Braided leads supplying power to an embedded ply of Goodyear Conductive Rubber. 


to "put the heat on” an ythin g 


Two types of electrothermal rubber — spearheads of the success of Iceguards by 
Goodyear, in protecting aircraft from icing dangers— are now available for many 
other uses where there is need for “flexible,” foolproof heat sheathing. 


“Heated Rubber” can be tailored to fit surfaces of any size or shape. Its success 
when applied to external surfaces of airplanes — such as propellers, wings, air 
scoops, intakes and antennas— gives assurance of wider utility for hydraulic heaters, 
battery blankets, conductive wiring, heating jackets for mechanical equipment of 
all kinds, on the ground or in the air. 


Goodyear Engineers can help you engineer the answer to your heating problems, 
including complete control equipment. For full information, write: Goodyear, 
Aviation Products Division, Akron 16, Ohio or Los Angeles 54, California. 



New materials and methods for industry- 

The result of aviation pioneering 


leeifuard— T. M. The (iiMxlre&r Tire £ Rubber Company, Akron, Ohio 





Are You Interested In 


WEIGHT REDUCTION? 




E, The naw CONVAIR F-1Q2 is 49 pounds liphtar I 
* besause WI6-0-FLEX Couplings replacad standard " 
AN conneGtions and cut huso. Wa are gratified 
that engineers^at CONVAIR— the company that prides 
itself on Engineering to the Nth power-chose 
WIG O-FLEX Couplings for a plane where weight was 
a major problem. The WIG-O-FLEX Coupling weighs 
1 5 as much as the standard AN connection it 
can replace. (See weight chart for exact comparisons.) 


flexible union for 


rigid tubes 




THIS IS 



GROUND SUPPORT 


OTHER MODELS OF SINGLE AILD MULTI.PURPOSE GROUND SUPPORT EQUIPMENT ARE in 
active use with U.S. Air Force, Nevy enOMerine Utrlls.. available wllli any comOinalionsot.-AC 
•nOOC power, .hlsh pressure air, hydreulics, end low pressure ait, .refrieerstlon and beating. 
CONSOLIDATED'S lesourcefulness in solving the most challenging problems in the design 
and manulacluie ol ground support eculpmenl attests to its ability to develop specialized units 
to Fit youi individual needs. 



CONSOLIDATED 





WHO LEADS IN VOIDED HISSILESf 



It l8 no accident that the United States leads 
the world in the vital business of building 
guided missiles. We lead because American 
industries like North American Aviation are 
far ahead of the world in the highly advanced 
scientific, engineering and technical fields 
needed to design and build successful mis- 
siles. One example of this leadership is North 
American's SM-64 Navaho, an intercontinen- 
tal, surface-to-surface strategic guided missile 
for the U.S. Air Force. 

North American Pioneered in all three basic 
phases of missile design and development: 

While North American's propulsion spe- 
cialists have solved many unprecedented 
problems of rocket en g ine engineering . . . 

Other North American technicians de- 
signed and built airframes capable of with- 
standing the stresses oi ultrasonic flight. 


Still others have engineered the highly 
precise g uidance and control mechanism . . . 
the missile's “brain." 


Working for the Future 
Maintaining its leadership in all phases of 
guided missile development and manufacture. 
North American is working on advanced new 
developments in the design and production of 
rocket engines and guidance and control 
mechanisms for its own and other missile pro- 
grams throughout the country. Constant re- 
search and development keep North American 
foremost in aircraft, rocket engines, electronics 
and peaceful applications of atomic energy. 
Engineers: For inioimetloD on North American's missile 
team, write: Engineering Petionnel Oiiice, 12214 Lake- 
wood Blvd., Downa; (Los Angeles County), Caliiomia. 




ENGINEERING AHEAD FOB A BETTER TOMORROW 

^ORTH American Aviation, inc. 


SEerSMSER 
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NACA Formula Eases Supersonic Flight 12 

^Revolutionary design plan cuts transonic drag, boosts speed of 
late-model jets and bombers by up to 25%, 


Farnborough Shows British Design Lag 16 

► New jet engines only bright spot in dullest display of British oir 
power seen at Farnborough since 1950. 

Capital Wins East-West Nonstop Routes 139 

► Capitol installed os o full competitor in lucrative New York- 
Chicogo market. Northwest gets Chicago stop. 
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NEWS DIGEST 



Domestic 

Jindivik jet target dioiie |)riibabl\ " ill 
be built and sold in tlie United States 
by V.ast Coast Aeronautics, liit.. \iiider 
license from Australian oovernnunt. 
The U. S. firm aircadv has signed ils 
end of the contract, but Aiistr.iliim 
sources ill Washington leported Iasi 
neck that their goi'ernineiil has not 
yet approved the agreement. Tentalne 
pre-produclion plans call for Australia 
to send Hast Coast a quanlilv of the 
electronically-guided pilotless airernlt 
for csaluation. Magneshnii allms. de- 
veloped bi' the American cc)iii|)ain, are 
expected to find wide use in construc- 
tion of the drone and may improie its 
performance. 

Seven-day strike of 20,000 prodiietion 
workers against Bendix Aviation Corp. 
was settled Sept. 4, llie new contiact 
between Bendix and the United ,\nto 
^\'orker5 (CIO) guarantees emploscs fiO 
to 65% of their regular lake-Iioiiic pas 
during linoffs. including state unem- 
ployment compensation, for up to 26 
weeks. The agreement also providts 
fur "age increases of up to six cents 
an hour and various other fringe 
benefits. 

Twelve Convair 440.< were ordered 
by Sabena Belgian Airlines, bringing 
the total number of Metropolitans sold 
so far to ?8 {.\\V Sept. 5, p, 9S), Sa- 
bena's S9-miIlion contract calls for 44- 
irassengcr transports, with removable 
inilklieads to permit conversion to the 
52-scat configuration. Convair Presi- 
dent Joseph T. McNatnov says other 
U. S-. European and l.aHn American 
Metropolitan orders arc now under 
negotiation. 

The name Tacan st.inds for tactical 
air communication and navigation. Not 
merely tactical air navigation, Tlie sys- 
tem is expected to be cap-able of pro- 
viding air-to-ground and groiind-to-air 
data transmission (data link) and possi- 
bly voice communication through pulsc- 
toded modulation. 

Pratt & Whitney .Aircraft plans to 
double the production s|jace of its 
North Haven. Conn., plant. The en- 
gine builder expects the iiddition-500.- 
000 sq. ft, of production floor space 
and 1 00,000 sq. ft. of office floor space- 
to be ready for oeeupanev by about 
mid-1956. ■ 

Fairchild Engine 4 Airplane Corp.'s 
Engine Division received new sub- 
contract orders totaling more than 


A4.2 million during August. The con- 
tracts were for large powcrplant comp- 
r.ueiits-iiieluding turbine wheels, front 
and rear engine frames and exhaust 

Stonii-waming radar, manufactured 
bv Radio Corporation of America, will 
be installed on four Douglas DC-7Cs 
oidcred by Swissair. The transports 
will be delivered to the Swiss airline in 
1956. 

Beech Aircraft Coep. has started de- 
liveries on a 5750,000 subcontract with 
Lockheed -Aircraft Corp. for wings for 
the T2V-] Navy jet trainer. Produc- 
tion at Beechcraft's Liberal and Wichita 
Divisions will extend well into 1956. 

Financial 

Ciirtiss-Wrighl Corp. declared 
quarterly div idends of 40 cents on com- 
mon shares and 50 cents on Class .A 
stock, both payable Sept. 28 to holders 
of record Sept, 7. 

International 

Morane-Saulnier MS 760 was sched- 
iiled to start tests by the Royal Cana- 
dian Air l'‘orce last week at Montreal. 
A team of RCAF headquarters and 
training officers earlier had made pre- 
llminary evaluations of the jet trainer 
at Beech .Aircraft Corp.'s Wichita 
plant. Beech holds an option from 
Mocauc-Saulnicr on rights to manu- 
facture and sell the MS 760 in North 
•America. 


Domier DO-27, first poshvar plane 
built bv the German airframe com- 
pany. made its first flight at Oberpfaf- 
fenhofen near Munich. The single- 
engine two-place aircraft was con- 
structed in Spain by Domier engineers 
and technicians and shipped to Ger- 
many for test flights. 

Canadair Ltd. and its affiliate, 
Orenda Engines Ltd., arc negotiating 
a sales agreement with the Venezuelan 
government for Ganadian-built F-86 
Sabres. Exports to Venezuela would 
be the first to a country outside the 
North Atlantic Treaty Organization 
for the Canadair fighter and its Orenda 
turbojet powerplant- 

Four Martin B-57s arrived in Japan 
last week and will be used by the U. S. 
•Air Force for bomber crew training. 
The lead twin-jet bomber made the 
2,410-milc trans-Pacific flight from the 
U. S. in 5 hr. 45 min. 

New international airport will be 
constructed by the Canadian govern- 
ment near Edmonton, .Alta. The field 
will have at least two 10,000-foot run- 
wavs. It will be used bv Northwest 
Orient Airlines on flights to Alaska 
and the Far East. 

Linca Aerea Coslatricensc is being 
formed in Puerto Rico to provide 
regional air service in Central Amer- 
ica. TTic airline will start operations 
Dec. 1 with Convair 540s. flying be- 
tween the cities of San Juan anj San 
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GIVE YOUR WORK 
MORE DRIVE! 



“Bet’r-Grip" Screwdrivers 


Only in Proto 
plastic-handle 
screwdrivers do you 
get handles shaped to 
fit your hand. They 
have a large palm 
diameter, smaller 
diameter for little 
finger, dome top, thumb 
and forefinger thrust 
grooves, deep flutes 
and smooth lines. 
Distinctive, too, are 
Proto's popular 
wood-handle 
screwdrivers, noted 
for their power-grip 
handle and steel 
cap. For screwdrivers 
that give you more 
drive, see your Proto 
dealer. Send lO;* for 
catalog of entire 

RtOMS TOOL TQMPANV 
2222Q Santa Fe Ave. 

Los Angeles 54, Calif. 


EVERT TTPf ANO SIZE YOU NEED! 



Evaifl FkImt, flBKtcn. R. T.*Cia«C»lF«CUO. LMM.Otf., 


AVIATION CALENDAR 


Sept. 17-Institutc of Radio Ku|iiieer5. Sjni- 
piisiiim on Aiitoniatloii. Cedar Rapids! 

Sept, 17-18— .Antique .Airplahc .\ssn. Con- 
vention and Hy-In, Ottiiimva, Iowa. 

Sept. 19-21— .Ameiican Rocket Socielv. 
M'estem Fall Meeting, Los -Angeles. 

Sept 21— Soutlivvest Aimiotivc Engine 
Forum, sponsored bv Pratt & AA'hitnei 
and Bcndi\, .Mclro.vc Hotel. Dallas. 

Sept. 21-22— .Anieiiean Hclicoptci Society, 
second West Coast Forum, Hollnvood 
Roosevelt Hotel, Hollywood, Calif. 

Sept. 28-29— .American Institute of F.lccln- 
ca! Engineers and Institute of Radio En- 
gineers. Park Sheraton Hotel, Detroit. 

Sept. 29-10— Radio Technical Commission 
for -Aeronautics, fall assembly, Hotel Stat- 
let. Washington. D, C. 

Oct. 3-5— Eleventh National Eleetroiiics 
Conference, Hotel Sherman, Chicago. 

Oct. t-fi— Eleventh annual .Aircraft Sprk 
Plug and Ignition Confetcncc, .sponsored 
by Champion Spark Plug Co. Secor 
Hotel. Toledo, Ohio. 

Oct, 5-7— National Business .Aircraft .Assn,, 
eighth annual .Meeting and Forum, Shcr- 
atoii'Cadillac Hole]. Detroit. 

Oct. 5.7— lOsi National .Airports Confer- 
ence. sponsored by .American Association 
of .Airport Executives and Univetsilv of 
Oklalioma. Norman, Okla. 

Oct. 5-9— World Plastics Fait and Expt)si 
lion. National Guard .Amiory, Los .An- 

Oct- 7— Escape from High Performance -Air- 
craft Symposium, spousoced bv Institute 
of Transportation & Traffic Engineering 
Ext. at U.C.L..A.. .Aetomcdical-Enginccr- 
ing .Assn.. Institute of the .Aeronautical 
Sciences. I.AS Building. Los .Angeles. 

Oct. 1 1*14— National .Association of Slate 
•Aviation Officials, annual eonvention, 
Dallas. 

Oct. 11*15— Societv of Automotive Engi- 
neers, Golden .Anniversary Aeronautic 
Meeting, .Aircraft Production Forum and 
.Aircraft Engineering Display, Hotel Stal- 
ler, Los .Angeles. 

Oct. 18-19— Seventh annual .Aerial Dusting 
and Spraying Confetcncc. sponsoted bs 
the AVashington Stale .Aeronautics Com- 
mission and the State College of Wash- 
ington, AVcnatchec. AA'ash, 

Oct. 17-21— National Safety Council. 43rd 
National Congress and Exposition, La 
Salic and Conrad Hilton Hotels, Chicago. 

Oct. 17-21— Intenralional Air Transport 
.Assn., llth annual general meeting, \\'al. 
dotf-.Asloria Hotel, New York. 

Oct. 20-2I— Sixth aiimral National Noise 
.Abatement Svmpo.sium, Armour Research 
Foundation. Chicago. 

Oet. 24-25— Institute of Radio Engineers' 
Professional Croup on Electron Devices, 
first anmtal Technical Meeting. Shorcham 
Hotel, M’ashington, D. C. 

Oct- 26*28— Southeastern Airport Managers' 
Assn., annual meeting. Greenville, S. C. 

Oct- 31-Nov. l-Institutc of Radio Engi- 
neers. 1953 Fa.st Coast Conference on 
.Aeronautical and Navigational Electronics, 
Lord Baltimore Hotel, Baltimore. 


PICTURE CREDITS 
12, 14— NACA; 81— Harold C. Marlin, 




Here’s your ai 

for 

MILI-7444A(1)s 

SLEEVING INi 
AU 3 SIZE 
RANGES 


a Low Temperature Plexibllity 
to — 90'F (impact lest) 

• Flame resistant — ALL SIZES 
self-extinguishing in less 
than 15 sec. 

» High Temperature Stability 
up to 260’F. 

r Completely fungus resistant 


There is one perfect answer — one 
material to meet the requirements 
of all 3 size ranges of Air Force 
Specification MIL-I-7444A(1) 
Vinyl Insul.ition Sleeving . . . 
Resinite EP-93. 

The <)uality of Rcsinito sleeving 
is rigidly controlled through meti- 
culous compounding, precision 
manufacturing, and thorough in- 
spectiort. Laboratory Test Reports 
of EP-93 and other Specification 
Grades of Resinite Sleeving are 
furnished with each shipment at 


One order will show you why- 
more Resinite Specification Vinyl 
Sleeving than aU others is us^ 
by the aircraft and electronics in- 
dustries. Write for samples and 
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WHO'S WHERE 


In the Front Office 

Pctci G. Masefield, chief executive of 
British European .Airwavx, will res^ Oct. 
31 to become managing director of Bristol 
.Aircraft, Ltd., a new firm being formed by 
Bristirl .Aeroplane Co. 

.Adm. Robert B, Carney (USN Ret.), 
board of directors of the Fairchild Engine 
and .Airplane Curp. Carnev was fotinerlv 
Chief of Naval (^rations, member of the 
yuinf Chiefs of Staff, and Commander of 
N.ATO forces. 

John Vogcler. engineering consultant, 
vice president and general manager of Rol- 
lins Electronics Carp.. Lewes, Del. 

A. E. Van Cteve, vice president, Batiimi 
Steel Corp. A'an Clevc formerly was vice 
president of Crucible Steel Company. 

C. Alien Fee. vice pre-sident and secre- 
tary of ACI-' Industries. 

David T. Marvel, vice president-sales of 
the Metals Division, Olin Matliicson Chem- 
ical Corp. Other changes: E. W. Sherman, 
sales manager for brass products, H. F. 
Deveiis, sales manager for roll bond prod- 

R- S. Reynolds, |r.. cliainnan of the 
biiatd, Robcrlshaw-Fulton Cnnt;ols Co. 

George G. Stier, assistant vice president 
of the plastics division. Nopco Chemical Co. 

Rear ,Adm. Arthur S. Bom (US.N, Ret.), 
assistant to the vice president, research and 
development, Collins Radio Co. 

Clyde P. Barnett, aeronautics director. 
California .Aeronautics Commission. 

John ), O'Neil, executive assistant to the 
director, Cornell .Aeronautical Laboratorv. 
Other changes; John C. Kane, personnel 
nianagei; Alvin E. Green, contract man 
ager. 

John W. Fraiier. staff assistant to the 
president, Bill Jack Scientific Instrument 
Co. 

Brigadiei F. C Wallace, member of the 
board, Decca Radar (Canada) Ltd., To- 
ronto. AVallace is president of Canadian 
Pittsburgh Industries Ltd. and Smith & 
Stone Ltd. and executive vice president of 
Duplate Canada Ltd. 


INDUSTRY OBSERVER 

(Editor's Nofc: This coiuniri u-ss prepared by a team of Aviation Week 
editots who attended the National Aircraft Show in Philadciphi.i, Pa.) 

► New model of the Hughes .Aircraft Falcon G.AR-98 air-to-iiir missile uill 
be about S lb. hcar-ier tlian the present missile, and tire fuselage will be 
lengthened. Present missile weighs about 112 !b. USAF is considering 
plans to equip day fighters with the Falcon. 

► Cause of tlie X-l.A c.xplosion (AW Aug, 15, p, 17) may have been due to 
failure of seals near the liquid oxvgen tank. 

► .Alcksi F. Antonov, engineer major, Russia's assistant air attache in Wash- 
ington, who was an interested spectator at the National Airciafl Show, has 
3,750 flight test hours. 

► .Major modification of the Piasccki yil-Ifi, present piston-powered version 
of the 40-passenger Trans)»ttcr, will be replacement of the 3-bIaded rotors 
with 4-bladed. It is possible tliat the fuselage wilt be lengthened to keep the 
fore and aft lotors from Iiitting each other. 

►Indicative of the Douglas A4D-l’s easy flight handling characteristics is 
the plane’s ability to fly in a level attitiide at 90-95 knots at almost any 
weight. 

► New Westinghoirse PD-33, 6.000-lb. tlrnist private venture turbojet will 
be flying next spring in a B-45 testbed. A steel version of tire engine already 
lias undergone a 50-hr. trial, and the combustor section reportedly has been 
lab-tested successfully at simulated altitude of 95,000 ft. The PD-33'» 
single compressor has 16 stages and uses an airflow pattern similar to that 
of a late-model Rolls-Royce Avon, Westinghouse has license and informa- 
tion interchange agreements with Rolls-Rovcc. Engine also features two gear 
boxes for accessories; a small one under tire inlet whicli is connected by a 
shaft to a larger one under the narrower waist section of the powciplant. 

►Michael Stroukoff, president and chief engineer of Stroukoff Aircraft 
Corp., W. Trenton, N. J., savs he is working on a new transport that is 
larger than the Chase-Faitchild C-123- He also has a small transport design 

► Among the simplified equipment installed in the lightweight Douglas 
A4D-1 Sfcyhawk is a single-face engine instrument which dispbvs all of the 
necessary information on the Wright J65, obviating need for the pilot to 
scan several dials. 

► Grumman FllF-1 Tiger supersonic fighter is reported to be suffering 
from buffeting at comparatively low speeds. 


Ait Vice-Marshal Joseph Cox, Senior 
Air Staff Officer, Flying Training Com- 
mand, .Air Ministry, London, England. 

I- E. P. Dunning. Director of Engine 
Research and Dmelopmenl II, Ministry of 
Supply, England. .Also promoted: R. O- 
Frccman. Director of Guided M’capons 
Production; R. J, Lees, Director of Scien- 
tific Research on Guided Weapons. 

Ftcdoricfc H. Greene. Jr., chief of pro 
motion and business for Nuclear Energy 
Dept, of National Research Corp. 

Walter J. Hatcher, personnel adminis- 
Iration and public relations director. Doman 
Helicopters Ine. 

B. Paul Blaine, asiislant director of 
route development. Washington TAA'.A of- 

Elbcrt Cheyno resigned as assistant to 
the president of .Allegheny Airlines to ac- 
cept a position ssilh Kindred .Aviation. 

(Conriiiueti on page 1011 


► Industry sources report that US-AF fighter designations have gone at least 
ashighasF-113. 

►Bell Aircraft’s jet VTOL has made several transitions from vertic.il to 
horizontal flight. 

► Pi.i.sccki Helicopter Corp. has reduced subcontracting on the 11-21 from 
70 to 25%. 

► Most of air-to-air refueling flying boom installed on new Boeing KC-135 
jet tanker will be retracted into the plane's tail, pros iding inucli cleaner instal- 
l.ifion than present booms on KC-97 Str.itofrcightcrs. 

► North American F-lOOCs in the Bendix Trophy cross-country race carried 
1.750 ^I. of fuel. Planes can carry an additional 230 gal, in each of two 
underwing auxiliary tanks. Super Sabres in the race didn't carry the drop 
tanks. Replacement of braking chntcs at fueling stops took approximately 
90 seconds. 
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You CAN AfFord 
Travel Safety 

Aunt Mehitabel’s ideas about 
flying machines” are as outmoded as her hats 

The cost of a Bonanza is greater than 
a top-grade car, but it delivers more miles 
per gallon, and owners often depreciate it 
over 500,000 miles of use. If usage is rea- 
sonably high, the cost per mile is very 
little more than that of a fine motor car. 

You really can afford travel safety. For 
complete details, sec your BEECH CRAFT 
dealer or distributor, or write to Beech 
Aircraft Corporation, Wichita, Kansas. 


Modern personal and execu- 
tive airplanes have a safety rec- 
ord that is superior to that of motor cars 
by a ratio of about jive to one. 

No one who has experienced the pleas- 
ure of flying straight to his destination in 
a BEECHCRAFT at a speed of from 180 
to 215 miles pet hour will be content to 
fight traffic at 40 or 50 miles per hour on 
the ground, around devious routes. 



^ASK ABOUT 
BEECHCRAFT'S 
NEW EXCLUSIVE 
LEASING PLAN. 


BFECHCRAFTS ARE THE AiR FLEET OF AMERICAN BUSINESS 


Washington Roundup 


Politics and Air Power 

Political intctfcrciKC with planned Fiscal 1956 expen- 
ditures for national defense last week menaced the 
U.S. Ait Force, but informed Pentagon ebseners 
bclics’cd the threat could be beaten off. 

Reports that the Defense Department had been 
ordered to slash about SI billion from its Fiscal 1956 
expenditures (AW Sept. 5, p. 11) were confirmed in 
ea.sier language. \ Defense spokesman said no top 
limit had been set but “exercises" are being held to 
explore the possibilits' of getting the overall department 
expenditure down to SJ3 billion. To do this, it was 
indicated, USAF would have to absorb about S750 
million of the reduction. 

Political angles of the situation held topmost interest; 

• Goal of a balanced Fiscal 1956 budget is the 
prime concern, not of the W'hite House staff, but of 
its GOP advisors, who feel they need it as a forni of 
election insurance in case President Eisenhower decides 
not to run for another term. 

• The White House favors a balanced budget but 
not at the expense of weakened national defense. The 
attitude here is that a substantial part of the American 
people, shocked bv Russia’s air power demonstration 
in May and first reported by Aviation Week (May 23. 
p, 1 2). prefers a strong USAF to a balanced budget. 

■ liic internal political conflict, if it develops, will 
be between Treasun’ Secretary George Humphrey, who 
is strongly conscious of political problems, and Defense 
Secretary Charles E. Wilson, who has gone before 
Congress as recently as mid-June to seek more money 
to accelerate B-52 production. Deacceleiation at this 
lime would be similar to the Louis Johnson “stretch-out” 
before the days of Korea, a program that was fatal to 
Johnson's career and reputation. 

• Close as Wilson has been to Humphrey, the 
Defense chief in recent months has, of his own admis- 
sion. learned much about the importance of Congress- 
men. Top threat here is Sen. Stuart Symington, Mis- 
souri Democrat, and former Secretary of the Air Force. 
Wilson knows that any threat to air power will subject 
him to a devastating attack on Capitol Hill. Only 
unknown quantitv: will the Democrats open fire at once 
when and if cuts arc made, or silence their guns until the 
political campaign is under way? 

USAF Secretary Donald A, Quarles paid a flying 
visit to Wilson at a Michigan vacation spot to discuss 
the situation. Presumably, lie carried wifii him details 
of where USAF would have to cut if the GOP request 

Less than a week before Quarles was briefed on this 
subject in a two-day session with his top financial and 

At the Pentagon, it was reported that Quarles "will 
not scream until he knows he has been liurt" but it was 
clear that he is "ready to scream if necessary," 

USAF’s plans call for c.xpenditurc of about S5 billion 
for aircraft in Fiscal 1956. There is no doubt that the 
politically-minded economy advocates would like to 
reduce this figure. 

WTiile Secretars' Quarles witlihcld comment, he gave 
a clue to his attitude in a speech at Pliiladciphia before 
the foreign air attaches. 

He said; “President Eisenhower is bending every 
effort of his Administration toward achieving a proper 
balance between the requirements of military prepared- 


ness and tlic long range requirements of national 
economy and welfare . . . 

“Wc ate proceeding on the assumption . . , that 
the American people want an Ait Force strong enough 
to accomplish its mission , . . Our objective must be 
to get the most value for the dollars wc spend. T'his 
means not only that we must continue to practice good 
management within the Air Force, but even mote 
important, that we maintain a steady program which 
win give the aircraft and electronics industries uhich 
scrs'c us an opportunity to provide the equipment we 
need on an orderlv basis without costly crash expansions 
or sharp cutbacks.'’ 

New CAB Atmosphere 

Recent Civil Aeronautics Board handling of major 
route cases gives evidence of some shifts in its approach 
to route regulation. Action of the Board in the New 
York-Chicago case (see p, 13) and of examiners in the 
Northeast-Southwest and Denver Service Cases, shows 
a trend toward a gradual overhaul of the present trunkline 
route structure. With the Big Four continuing to 
expand its dominance. CAB appears inclined to 
strengthen the smaller trunks in their various areas 
to improve their economic position and make them more 
effective competitors. 

Capital Airlines and Northwest Airlines became the 
first beneficiaries of the neiv atmosphere with sub- 
stantial gains from the New York-Chicago decision. 
Adjustments in Capital’s system are so extensive that 
they approach the value of new route awards and will 
result in a substantially stronger route structure for 
the regional carrier. 

Shakeup in Navy? 

Watch for major shakeup in Navy public information 
soon after Rear Adm. Edmund B. Taylor takes over. His 
superior, Adm. Arleigh Burke, new Chief of Naval Opera- 
tions, is deeply conscious of present and past weaknesses 
and is determined to remedy them. Himself a victim 
of Navy policy in the days when Op-23, which should 
have been explained to the public, was kept secret and 
therefore sinister, Adm, Burke is not vi'ithouf experience 
in the damage that can be done by stupiditr' in public 
relations- An interested spectator at the National Aircraft 
Show, Adm. Burke had an opportunity to see his present 
publicists in action. Biggest asset to the Naw PIO setup 
in Philadelphia w-as Cmdr. Cook Cleland. 1947 and 19-49 
winner of the Thompson Trophy, who is back in service, 
and the best-inform^ Navy PiD at the show. 

Surface Mail By Air 

General Accounting Office has completed an audit 
showing that Post Office Department’s experiments in 
the shipment of tegular mail by air have been profit opera- 
tions. Sen, Styles Bridges (R.-f9. H.), though, has ordered 
a re-check. 

Meanwhile, the staff of House Post Office Committee 
is making a study of the pros and cons of permanently 
authorizing the air shipment of regular mail when space 
is available. This would require legislation. Vincent 
Burke, Deputy Postmaster General in the Truman Ad- 
ministration, has been retained as a committee consultant. 

—Washington staff 
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NACA Formula Eases Supersonic Flight 


By David A. Andcrlun 
Washington— A tcvoluhonary con- 
cept in supersonic aircraft design tliat is 
increasing speeds of U. S. military air- 
craft bv as much as 25% was rcs’caled 
today by the National Advisory Com- 
mittee for Aeronautics. 

Known as the area rule and developed 
by Richard T. Whitcomb of NACA’s 
Langley -Aeronautical Laboratory, this 
concept reduces the once-complicated 
procedure for determining minimum 
aircraft drag confi|utiition to a simple 
graphical procedurc. 

Ibe NACA area rule has been dra- 
matically confirmed in supersonic flight 
testing of the following new fighters; 

• Convait F-102A Delta all-weather in- 
terceptor now in production for USAF 
at San Diego. 

• Cmmman FllF-I cartiet-b-iscd inter- 
ceptor now in production for the Navy 
at Betbpage and Pcconic River, Long 

• Chance Vouglit F8U-1 carrier-based 


interceptor scheduled to go into produc- 
tion soon at Dallas, Tea, 

The area rule was discovered by 
W'liitcomb and his co-workers in the 
NACA cight-ft. transonic tunnel at 
Langley Field during 1951 and later 
scrified bv rocket-poncred model tests 
at NACA's Pilotless .Aircraft Rcscarcli 
Station at Wallops Island. Va. Area 


rule data was made available to the air- 
craft industry in 1952 on a secret basis. 
Ibc first prototype aircraft incorporat- 
ing it flew during 195-f, Area rule data 
was kept under tight military security 
until today— nearly 21 months after 
Aviation \\'ekk first learned of the 
coneept- 

Whitcomb’s concept says that basi- 
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Area Rule and Coke Bottle 

It's unfortunate that the phrase "Coke 
Bottle" was given to the fuselage shape 
derived from the Whitcomb area nile. 
because the two are not the same. 

During World War 2. the Cerniaii 
aerodynamicist Kucheinann made flow 
.studies over the wing root of a swept- 
back wing and fuselage combination. He 
found that llic Row turned in toward tbc 
fuselage, tlicu turned nut again; his 

wing and fuselage at the root would be 
to match the flow. 

eted the development and tagged it with 
the name of "Kuchenunn Coke-Bottle.” 
As far ss u known. Kucheiiumn did 

mic applies to any general shape, While 

can look ahL. in tcalih- they di'ffer bc^ 
cause Kiichemaim's is 'tailuied to the 
local streamlines of flow and Whitconih-s 

lenee based on the entire stream tube. 


cally the interference drag- the major 
drag component at transonic speed- de- 
pends almost entirely on the distribu 
tion of the airplane’s total cross-scctioiial 
area along the direction of flight. Inter- 
ference drag is caused by the inter- 
action of wings, fuselage, tail and other 
airplane components- To combat this 
Whitcomb found that the lowest drat 
in the transonic range was recorded for 
a theoretically optimmn bodv of revo- 
lution— a streamlined shape that resem- 
bled bombs without fins. The next stc|s 
was the discovery that drag in this speed 
range decreased in proportion to "how 
closely the cross-sectional area of a 
winged body resembled that of the opti- 
mum body of revolution. 

The four steps confronting a designer 
in applying the area rule to a new air- 
craft are; 

• First, the designer plots the cross- 
.section areas of his first layouts against 
the overall lengths. 

• Second, he compares the shape of 
those curves with the area distributions 
for an "ideal” shaped bods of resolu- 
tion. The "idea!’* shapes have been 
derived mathematicalb'; one recent 
NACA Technical Note' (TN J-178; On 
Boattail Bodies of Revolution Having 
Minimum Wave Draft b\' Keith C. 
Harder and Conrad Rennemann, Jr.. 
LMAL) gives some specific shapes. The 
slimness-or fineness ratio-is limited 
by design considerations. Grummaii’s 
'Tiger was length-limited by carrier 
elevator dimensions; its diameter of the 
Tiger was determined by size of the 
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Wright-built J65 turbojet, 

• Third, he reworks tlic airplane area 
distribution until it agrees as closely as 
practicable with the "ideal" shape. 
Compromises may be forced by such 
factors as risibility requirements from 
the cockpit, or pros’ision for addition 
Ilf an afterbuiner at some later date. 

• Fourth, he converts the new area dis- 
tribution plot back to airplane cross- 

other component areas from tlic fuse- 
lage cross-section at each station. That 
area reduction may be made by a uni- 
fomi change in fuselage radius, or it 
mav be made bv local changes on the 
fuselage side, as in the Tiger. 

I'he result; an optimum layout for 
minimum transonic drag. 

The final shape can show the curious 
indentation of the fuselage at the 
wing which has erroneously been 
called the "Coke bottle.” familiar now 
because of the Ti»cr and the K-102A- 
In both designs, fuselage cross-sections 
base been reduced locally in the region 
of the wing by the amount of the 
wing cross-sections. 

But it's not alwavs ncccssarv to take 
away area— and therefore u.sable s olmnc 
—from the space-limited designer. 
Sometimes, it'.s necessary to add area. 
One example is; The tail blister on the 


Convair F-102.A. added by scientists 
at Wright Air Dciciopment Center as 
[Kirt of the major fix required for that 
airplane to fill in the are-a diagram to 
make it match the ideal shape more 
closely. The extended nose of the 
F-102A and the FllF-1 also improves 
the drag by increasing the fineness 
ratio and as a side benefit, they pro- 
duce mote useful volume. 

Application of the area rule to the 
Vought F8U resulted in gains of 
valuable volume around and aft of tlic 
powcrplaut, a space used to great ad- 
vantage by the designer. 

That’s all there is to applying the 
area rule to an airplane for the case 
of j:ero-hft drag at transonic speed. But 
behind this simple plotting stretches 
a long line of ideas, calculations and 
tests firmlv tied to the development of 
the transonic tunnel. 

TTie arc.i mlc. like many oihe aero- 
nautical advances, originated in one 
(if NACA's fundamental research pro- 
grams. No goal wa.s set up: instead, tlic 
scientists were merch" curious to know 
what transonie flow- looked like and 
how transonic drag was produced. 

What was the shock pattern on 
simple wing shapes and body forms? 

\\Tiy did the drag rise occur? 

How could airplane drags be com- 


puted; could component drags simplv 
be added together? 

'Hie answ'crs had to wait for tlie avail- 
ability of the transonic tunnel. 

'I'his unique tool was dcselopcd by 
John Stack, Assistant Director of Lang- 
ley, and won for him the Collier 
Ttopliy for 19sl. Whitcomb directed 
this study, winch included many pres- 
sure distributions and Schliercn photo- 
graphs. 

I'he Schlictcns were startling; they 
showed the existence of a strong nonnal 
shock behind the trailing edge of the 
wing-fuselage intersection, in addition 
to the normal shock near the nose. 
This shock extended way out into the 
.stream so that its geometry was large 
compared to the size of the wnng-body 
combination- 'ITiix was Whitcomb's 
first clue; The transonic drag rise was 
caused by losses from that shock. 

Other clues follosvcd from the study- 
(if the results of the first test. The 
shock formations and the drag rise .it 
zero lift for the wing-body were simiLit 
to the expected shape of .sliocks around 
a modified bodv of revolution. That 
body had a ssvclling around its middle, 
like the egg sack of an earthsvorm; tlie 
swelling represented the additional 
cross-scctional area of a wing, wrapped 
iiiiiformlv around the body. TIiu.s, the 
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area cliangc from nose to tail of a 
wing-body coinbiiiatioii was duplicated 
from the nose to tail by the eom|urabIc 
body of rcvolution. 

\Vhilc those results were being 
sludied, a different series of tests was 
being made in the transonic Inmiel. It 
was planned to evaluate the magnitude 
of the transonic interference drag, and 
tlic tests were made with swept, un- 
swept and delta wings plus bodies with 
differing curvature at the wing. 

This set of tests showed three major 
facts about interference drag: 

• Wing-fuselage inh-rfcrence effects ate 
greatest at transonic speed .md may be 
'as large as the wing drag alone. 

• Fuselage .sliape changes— even small 
ones— produced large variations in wing 
and interference drag, 

• Wing-body combinations must be 
treated as an aerodynamic system with 
ffhe component drags mutually de- 
pendent. Total drag can't he emhputed 
by simple addition of the drags of wing, 
fuselage, tail and otlicr items. 

^VIth these conelusions and those of 
his own studies as a basis. Wliitcciinb 
tc-.isoncd tliat the interference drag was 
the source of the largest |)ortion of the 
transonic drag rise. Reduce the inter- 
ference drag, and the tr.m.simic rise is 
hewn, not whittled, down. Then he 
went back to the flow studies for a sec- 
ond look at transonic flow. 


Flow Review 

This is the point at which Whitcomb 
had to “see” the ait in order to better 
understand its flow patterns. Others 
had tried a similar attack 


'll the dtas 


tiiblen 


within his grasp, but concluded that 
there was no practical value in pursuing 
the idea any further. Perhaps the others 
ncicr grasped coniplctclv the transiinic 
Bow pietnic because their approaclies 
were mathcmatie;i1. They tried to ana- 
lyze the flow without also visiuilizing 
what ha|)pened. 

The acrodynamicist works svith dif- 
foicnti:i! soUimcs of air, with streain- 
lines and with stream tubes. I'he 
differential volume is, a.s the name indi- 
cates, an infinitesimally .small unit of 
air. It inos'cs along a flow line called a 
streamline. If nofliing disturbs it, the 
stre.nnline is straight. If the air flows 
around a wing or body, the streamline 
curves, displaced by the intrusion of 
the surface in its path. 

A bundle of these streamlines is 
called a stream tube. A common ap- 
proach to the theoretical analvsis of air- 
flow problems is to isolate a stream tube 
“which contains the object niidcT study. 
what \\'hitciimb did; he 


malized ti 


n tidies 


lainod the wing-body 
had been stiidsing; the other held a 
coinparahlt body of rCMilution. 

He chose to obsersc at a circular 


section, with the circumference outside 
the wingtips of the wing-body combina- 
tion. "I'hcn he mentally looked at the 
flow from station to station along the 
length of the bodies. First, the stream- 
lines deviated around the nose, tliai 
along the cylindrical body, and over 
tlic wing or the middle bump. I'hcn 
the streamlines closed down again over 
the rear of the body and eventually 
came back to the normal path dosvn- 
stream. All this variation from the 
straight line pattern of streamlines pro- 
duces flow distortions in any plane nor- 
mal to the centCTline of the body. But 
two factors work to smooth out these 
distortions rapidly. 

• Pressure changes along the circum- 
ference of any stream tube at any plane 
normal to the ccntetline. These 
changes, caused bv the relative speeds 
of adjacent streamlines distorted by" the 
surface, tend to smooth out the bumps 
quickly by influencing the flow, around 
t1ie circumference. 

• Rigidity of the outer streomtubes 
acting like the walls of a wind tunnel, 
these outer streamlines resist displace- 
ment. and consequentiv tend to smooth 
out radial deviations in the flow- 

Botli the circumferential and the 
radial flow changes are quickly lost as 
the flow gets away from the immediate 
vicinity of the bodv. Whitcomb found 
that the two kinds of Bow-over the 
wiog-bodv and o\"er the equivalent body 
—were almost identical at only a short 
distance from the body. 

This was the basis for the area rulc- 
In March, 1952, shortly after determin- 
ing the rule, Whitcomb presented his 
whole program to the Langley Labora- 
tory's research department. He had 
no proof of his ideas, but the research 
group agreed with his conjectures with 
few reservations. They suggissted cx- 
petiineiital verification. 

Tests of simple wing-body combina- 
tions and their equivalent bodies began 
in April. Bv this time. Whitcomb had 
postulated a corollary to his original 
theorem of area cquivalaice. The 
corollary said, in effect, that a wing- 
bodv combination could be made to 
have the same arc,i distribution as a 
a mimmum-drag ideal body, and would 
therefore have minimum drag. Doing 
this was simple; The body was merely 
robbed of enough of its cross-section 
area to compensate for the extra area 
added bv the wing. This produced an 
indented body. 

'[■hc tests were the final proof; all 
Whitcomb's reasoning was justified in 
the pressure distributions, Schlieren 
photographs and drag curses that eanic 
put of the transonic tunnel. From now 
on. the sving could get a free ride. 

'I'he magnitude of the drag suing 
was enormous. For an unssvept trian- 
gular wing and for a delta wing, the 
drag rise of the wing was reduced by 


60 percent- For a swept wing, the 
drag rise was eliminated completely 
at Mach numbers up to 1.04, Above 
that mark, the effect of the indenta- 
tions wore off for zero-lift condilious- 

Bv August 1952, things looked black 
for the Convair F-102. Intended as a 
supersonic airplane, it ss'as stuck at 
Mach ,9. There were rumors that 
USAF would cancel the contract. 

rtansonie tests at NACA’s 8-ft. tun- 
nel showed the drag hump at sonic 
speed was above the capability of the 
airplane. Convair and Langley engi- 
neers met at Langley and decided that 
salvation lav in the area rule. The Con- 
vair engineers returned to San Diego, 
taking their model for rework. 

In October, a delegation from Grum- 
man came down, wanting to know more 
about the area rule. 1'hey were coming 
up with a new fighter on which a lot ol 
Gmmman’s future was riding. By Feb- 
tuarv 19S3, thev had made layouts for 
Design 98. Grumman 's designation for 
the I-'9l'"-9, later to be called the Flll'-l. 
\\’hitcomb visited Grumman and 
helped work out the Tiger's final lines. 

Right after this, a modified model of 
Convait's F-102 went into the traiis<>nic 
tunnel for evaluation, and again Whit- 
comb made the trek to a manufacturer 
to discuss final lines with the engineers. 
Bv July 1953. the layout of the F-102A 
yv.is completed. 

In the meantime, the transonic tun- 
nel had been busy testing the Grum- 
man Design 98 model. The results were 
good; the Tiger was going to have rela- 
tively low transonic drag. By .August 
the tests were completed. 

Two months later, the F-102A tests 
had ended- The final results said what 
Comair engineers wanted to hear; The 
airplane would be supersonic. All that 
was necessary now were the flight tests. 

.As it lia|)ixmcd. Grumman got there 
first. One vear after the tests in the 
tunnel had stopped, the flashy white 
Tiger breezed throueh sonic speed in 
loci flight without the use of an after- 
burner, the first lime this h.id been 
done. Grumman pilot C. H. "Corky” 
Meier handled the flight* and the im- 
pressive public dcmon.stration of the 

Tiger (AW Aug. 16. 1954. p. 58!) which 
followed after the first test rims. 

.A few months later Convair's Richard 
L. Johnson flew the I'-102.A out of Ed- 
wards AI-'B and went past Macli 1 
while .still climbing. 

Other designs have since followed, 
their bodies indented nr bulged by the 
area rule for better pcrfoniiance. Nesv 
bomber designs arc also using the area 

Whitcomb's brilliant conjecture and 
thoughtful experiments arc pai'ing riff 
in a dramatic wav in the performance 
of the next generation of fighting planes. 
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Farnborough Shows British Design Lag 


By Staff Correspondenl 

Farnborough, F.ngland— 'Hit future 
)>romisc of two turbojets— the Rolls- 
Royce Conway and the dc llavilUind 
Gyron-was tfie brightest spot in the 
otlierwise dullest Society of British Air- 
craft Constructors displav since 1950. 

There were no basically new aircraft 
designs to demonstrate, no latgc produc- 
tion quantities of in-scr\icc airplane' 
to point to, no hidden surprise leading 
to brilliantly-conceiscd future types. 
More than anv other display before it. 
this Ifith SB.AC show underscored one 
fact; in Britain, poncrplants arc tech- 
nically sscll ahead of tlic airframes re- 
quired to fly them. 

The Conway, hpe-tested at a Is.- 
000-lb. thrust figure which is well bcloss 
its capabilities, seas flowm in an .Asto 
.Ashton testbed and shown on the Rolls- 
Royce stand. 

.A frantic effort against time got the 
Dll Gsron through its first tspc test 
at 1 5,000-Ib. in time to make the an- 
noimccincnt just before the display. The 
test was completed about ten das’s ago 
at a figure of 1 5,000 lb., which is also 
below its potential. C)thcr test Gnons 
h,ivc run at thrusts as high as 18.000 
lb., to put that engine in a class only 
with the Pratt &■ W’hitnev J75 and the 
big Rnysian turbojets that power the 
Badger and Bison bombers. 

TIic pilots, as always, provided the 

Squadron Leader E. ,A. Tennant, 
1 ollmid’.s chief test pilot, flung the Gnat 


aiound the sky at the full thrust of its 
Bristol Orpheus engine. Working 
ssithin the area limits of the airfield. 
Tennant showed the startling perform- 
ance of the tiny blue fighter in a rock- 
eting upward zoom after a flat run that 
was as fast as any thing seen at this year’s 

•Amo’s Roland halk. flying the sec- 
ond production Amo Vulcan delta- 
eeinged bomber, pulled up into a stcco 
climb after a fast run and rolled the 
huge plane. He followed this with a 
low-speed run; the Vulcan drifted along, 
its engines cut back, at perhaps Icsi 
than 150 mph. 

Jan Zutakosvski, aerobatic specialist 
who invented the cartwheel with a 
Glostcr Meteor, hauled the .Asto 
CF- 100 up into a stall, spun it for hall 
a dozen turns, climbed for altitude again 
and did a falling leaf to a low-altitude 
pull out. 

No Surprises 

But most of tlic show was routine. 
I'here were the flying engine testbeds— 
Conway .Ashton, Eland .Ambassador. 
Cvton Sperrin. Olvmpus Canberra— to 
emphasize Britain’.s lack of high alti- 
tude. high-e.ipacity engine test cells. 

’I'hctc were high-speed pas.ses by the 
Hawker Hunter, modified to a two-scat 
layout |xiinting to an all-weather 
fighter, the Swift modified to a low- 
level photo tceonnaisanec plane, the 
DH-lflO modified to naval reqiiire- 

’I’hcse modifications and the many 


minor aerodyniimic changes visibly 
imdcr.scored the lack of highspeed and 
transonic wind tunnels and the almost 
complete reliance of the British in- 
dustry on flight testing to prove out 
minor configuration changes in design. 

English Electric’s P.l supersonic in- 
terceptor prototype .ind the laircy 
delta-winged 1’'.D.2 research plane were 


hcfoie landing: but by that tin 

parted for home. 

R. P. Beaumont. English Electri 
chief test pilot vsho had a narrow esca 
a few days before the show when t 
P.l canopy blew off. proved the 
ing maneuverability ol the P.l 
levels. 


low 


RAF Joins Show 

Fairev's F.D.2 roared by at obviously 
tcduccd speed during the flights but 
showed in its thin wing and needle 
no.se lavout the promise of an excellent 
future fighter-interceptor. 

To take .some of the sting out of the 
hitter criticism of its equipment, the 
R.AF made a major effort during the 
displav with a mass flyby of grouped 
A'ickers A'aliants and I'lunters. 1’vvclvc 
A'ah’ants from 1 Squadron streamed 
b\ in pairs at a majestic 287 mph. 
liircc formations of Ui Hunters each 
roared overhead from no less than eight 
squadrons of the Eighfet Command. 

Highpoint in the R.AF demonstra- 
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tion was the Hunter acrnbatic team 
from 5-f Squadron, led by Captain 
Richard G. Immig, US.Al' exchange 
pilot. 

Powerplants Dominate 

The exhibition tent was dominated 
by powcrplants. On the dc Havilland 
stand, the great bulk of the Gyron 
dwarfed every other engine in the 
show. Short and fat for an axial-flow 
engine, the Gyron is designed to the 
supersonic formula with few com- 
pressor stages. Bristol’s Olympus en- 
gine, which a few davs licforc tlic show' 
thrust the Olympus-Canberta to a now 
official altitude record of 65,876 feet, 
is running at still higher thrust than 
the official type tested and announced 
figure of 11, boo lb. 

In contrast to the clean concept of 
the twin spool Oly mpus was a magni- 
ficent cutaway model of the Proteus 
turboprop, with twisted and tortured 
passages for the air, a lioldovcr from 
the design requirements for the Bistol 
Brabazon airliner. Napier, one of the 
most under-rated engine companies in 
the business, showed its Orvx gas 
generator and El.ind turboprop, both 
to be used in large helicopters- The 
company announced its Gazelle gas tur- 
bines, slated to power a Bristol twin 
rotor helicopter, with 1,260 shp. 


Missile Deorth 

Missiles vi'crc conspicuous by their 
absence. Only two or three test vehi- 
cles were shown on the first day. and 
there were rumors that one of these 
would have to be withdrawn for reasons 
of security. None showed anything of 
a new or different nature; all were ob- 
viously ancient test vehicles painted to 
look newer than their years. 

These impressions reinaiii; 

• Noise of the jet Gytodyne, Fairey’s 
testbed for an ultimate transport con- 
vertiplanc with jet-driven rotors. Sound- 
ing like a slow-chugging steam iocomo- 
five, the Gyrodync directly overhead 
makes a hideous amount of noise, pain- 
ful fo the ears- 

• Sprightly i>crfomiaiice of the Wid- 
geon, converted W'cstland-Sikorskv’s 
S-51 helicopter dcmon.strator, TKc 
W' idgeon was banked steeply and rap- 
idly at low altitudes in one of tlie 
better demonstrations of the flight ver- 
satility of a rotary-wing craft. 

• Formation takeoff by four Short Sea- 
mews, three abreast and one trailing, 
their Armstrong Siddcley Mamba power 
plants whining like a hive of angry 
bees, Airborne at low speed, these 
simple, functional anti-submarine air- 
craft showed off a large speed range 
and short landing and takeoff rolls. 

• Rocketing climb of the Gnat, pulled 


vertical, shooting up, its bright blue 
vivid against the dull grey clouds. 

■ Speed and agility of the jet Provost, 
basic and ugly jet trainer developed by 
Hunting Pcrcival from the Provost pis- 
ton-engined trainer standard in the 
RAF. 

• Richard Wlieldon, an excellent atco- 
batic pilot, showed the capability of 
this simple airplane with fast passes and 
tight turns. 

Reactions to the entire SBAC display 
vvtte surprising. British newspapers, 
usually crowded with nothing but 
praise for the "world’s best aircraft" 
had been lambasting the industry for 
weeks before Farnboraiigli. Air Chief 
Marshal Sir Philip joubert, quoted in 
a lengthy newspaper interview, said the 
Hunter and the ’Valiant still were ip 
trouble. Jonbert placed tlic blame on 
"the vast ganglion” of the Ministry of 
Suppiv and said that research and de- 
velopment should be taken from them 
and placed again under the Air Minis- 
try, It was that organization, he said, 
that produced the Hurricane and Spit- 

J. J. Parkes, president of SBAC. told 
that organization's annual dinner that 
Britain needed now to concentrate on 
development, not on production. 

Praise Absent 

The day after tlic rehearsal, tradition- 
allv the time to praise the performance, 
produced only lukewann comment in 
tlie British press. To an American ob- 
server. this display was both disappoint- 

It was disappointing because of tlie 
obvious lack of current applications nf 
advanced research ideas, hlost of the 
airplanes this year were the same as last 
vear and the vear before. 

It was sad. because Britain has con- 
tributed so much to air power in the 
past, but now she seemed to have 
touched bottom. Only the excellence 
of her engines stands out above the 
low level of airframe development. 
These onfstanding powcrplants still are 
shackled to mediocre airframes, flying 
testbeds and static test stands. 
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Air Show Move to Philadelphia 
Results in Record Attendance 


Pliiiadelphia-Rccord-brea king attend- 
ance of 2S9,880 and a perfect safety 
record at the 1955 National Aircraft 
Show last week justified Defense De- 
partment's insistence tliat the spectacle 
be mo\ed to a new city with emphasis 
on tlic progress of America’s air 
strength. 

Unlike recent shows in Dayton and 
Cleseland, Ohio, this year’s static and 
flying exhibits resulted in no critical 
undertones from either military or air- 
craft industry rcprcscntatir c-s. 

An important factor in this was the 
opportunity given U. S- Navv. an 
openly reluctant participant, to plav 
host to 28,000 visitors aisoard the car- 
rier Ticonderoga. moored adjacent to 
Philadelphia International .Airport. 
Navy’s flying show included catapaiilt 
launching of the McDonnell F2H 
Banshee and Chance Vought, F7U 
Cutlass jet fighters- Silhouetted against 
the sky above the Delaware River, 
takeoffs were visible from the stands. 

U. S. Air Force’s weather limitation 
of a 2,500 ft. ceiling and five miles 
visibilitv forced cancellation of the 
USAF flying dentonstration on the 
opening day of the show. Flvby of the 
McDonnell F-101 Voodoo and Lock- 
heed C-l 50 Hercules turboprop trans- 
port as well as a long list of fighters, 
bombers and transports shown in pre- 
vious vears clearly impressed the Phila- 
delphia crowd on the other two days. 
'Report to the Taxpoyer' 

Fastest flyby in air show history was 
staged on Labor Day b\ Col. Horace 
.A. Hanes, winner of the 'Ihompson 
Trophy, who streaked past the stand at 
near-sonic speed. To win the prize he 


had set a record of S22.155 mph over 
a measured course in Palmdale, Calif-, 
flying the North Anterican K-IOOC. 

All USAF' static exhibits of aircraft 
carried price tags, carrying out the Air 
Force effort to make the show a "Re- 
port to the Taxpayer." In addition, the 
USAF script for the flying show con- 
tained complete information on the 
price of each participating plane. 

In a spcccli before the foreign air 
attaches on the eve of the show, 
Donald A. Quarles, new Air Force 
Sccrctarv. indicated that his ofBec 
views the air show as a tegular exercise, 
"’I’his show is designed,’’ he said, 
"as an annual report to the American 
people on the status of .American air- 
power . . . whatever your political be- 
liefs, I am confident that the demon- 
strations you will sec . . . can serve to 
promote the cause of world peace', if 
seen in their true perspective.’’ 

1956 Location Not Set 
industry comment on the 1955 show 
was uniformly favorable. Shift to Phila- 
delphia and a new ICast Coast audience 
brought out brger and more elaborate 
exhibits. Perimeter parking was used, 
with bus service to the airport, speed- 
ing movement of the crowd and keep- 
irvg congestion at a minimum. 

Fred C. Crawford, board chairman 
of 'I'hompson Products and show presi- 
dent, said no decision will be reached 
on the location of the 1956 exhibit 
pending conferences with the Defense 
Dcijartinent. 'I’he show management 
says invitations have been received 
from Minneaysolis. Chicago, Ft. AA'orth 
and two West Coast cities. 

,\t the Pentagon it was reported that 


Air Trophy Winner.* 

AA'inners of majni events at the 1955 
National Aircraft Show include: 

• Thompson Trophy, to Col. Horace A. 
Hanes. ^rectOT of the USAF Flight Test 
Center at Edwards AFB, Calif., tot fly- 
ing a North .American F-IOOC Super 
Jiabte to a new world speed record of 
822.135 mph. Mark was sirt at Palmdale, 
Calif., Aug. 20. 

• Bcndii Trophy, to Col. Carlos M. 
Talbott, U.SAF, of the Tactical Air Com- 
mand's 450th Fightci-Das Wing. Foster 
AFB. Tex., who won over five other 
pilots in a speed run from George AFB, 
Calif., to PhOadelphia. a distance of 
2,324 miles. Talbutt’s average air speed 
in his F-IOOC was 610.726 mph. 

• General Electric Trophv, to the Stra- 
tegic Ait Command’s 320th bomb wing. 
March AFB, Calif. A crew beaded by 
Muj. Leonard I. Stevens flying a Boeing 
B-47 Stratojet medium btimber flew to 
Philadelphia from March AFB. 2,337 
miles, at an average speed of 589.294 
mph. 'They defeated B-47 ctesvs from 
the 26lh Strategic Reconnaissance Wing, 
Lockboiime AFB. Ohio, and the 306th 
Bomb AA'ing. MacDill AFB. Fla. 

• Allison Trophy, to a ground crew from 
the Dying Training Ait Force. Webb 
.AFB. Big Spring. Tex., headed bv Staff 
Sgt- Richard D. Wright. They changed 
the Allison J33 jet engine in a Lockheed 
T-33 Shooting Star in 10 minutes, 32.2 
seconds, defeated five other teams from 
their own command and the Crew Train- 
ing Ait Force. Langhlin AFB. Del Rio. 


the Defense Department first must 
decide whether or nut military par- 
ticipation will he sanctioned next year. 
It was expected that the 195-1 debate 
will be resumed over the relative merits 
of the National .Aircraft Show com- 
pared with more elaborate .Atmcxl 
Forces Day programs and a television 
presentation of the air power story. 
Other exhibition hignlights: 

• U. S. Arniv .Aviation units repeated 
most of their 1954 presentation with 
the exception that this year’s show 
fe.itured the Piasecki H-21C Work 
Horse. Annv show vv.is climaxed by 
"Little Peachy." a simulated atomic 
burst that mushrooms 400 feet. 

• U. S. Marines demonstrated an 
HRS-2 helicopter equipped with 
rocket-on-rotor (ROR) engines to in- 
crease takeoff and lift performance, 

• Array’s 509th Helicopter Compaiiv. 
Ft. Bclvoir. \'a.. received a citation 
from Army Under Secretary Charles C. 
Finucane, awarded for the unit’s work 
flying 189 hours on rescue missions 
during the recent floods in the North- 
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Travel Pointer: 35 leading airlines on all six continents 

now offer you the speed, comfort, and dependability of the Convair ! 

More airlines have chosen the Convair than any other modern passenger plane ! Wherever 
you are, you'll find the Convair’s performance is a model of engineering efficiency and dependability ! 

For your comfort there are built-in steps, self-service luggage racks, and many other 
features that are now being planned for the passenger planes of tomorrow. 

The Convair offers you these advantages— today.' Ask your favorite airline 
or travel agent to make your next flight a Convair— first choice all over the world! 




SMALL PARTS 

CARRY A BIG RESPONSIBILITY 

Violent stresses are a constant challenge 
to aviation today, and the quality of small parts 
is becoming increasingly critical. 

I D,Q.c.| -Dumont’s quality control 

provides that extra assurance 
that precision specifications have been met. 


DUMONT AVIATION ASSOCIATES 


1401 Freeman Avenue, Long Beach 4, California 
Long Beach, California Cleveland, Ohio 


AERONAUTICAL ENGINEERING 
How Russians ‘Stormed Sonic Barrier’ 


I'o their long list of accuuautical accomplishments— both real aud 
imagined— the Russians have added the practical application of sweep- 
back as a means of reducing speed drag at high speeds. 

The claim came to light through an article in the Red periodical 
Ogonyok. 

The article presents the Soviets' modified history of the development 
of sweptback aircraft. It does mention the German Me-163, first opera- 
tional sweptwing plane, but not its wing form. It says that similar 
Western planes all crashed, thereby proving the general lack of knowl- 
edge in the West. 

It completely denies or overlooks the pioneering work done by the 
Germans, North American’s sweptwing Sabre which flew in October 
1947, and Boeing's B-47 which was being designed with sweptback 
wings at the end of World War II. 

Even with these important omissions, the story makes iiiterestiug 
reading. It sets in place the relative state of the art in Riusia and es- 
tablishes Lavochkin as the pioneer of the development of sweepback in 
Russia. 

Mikoyan and Yakovlev also are credited with designing aircraft 
which “. . . with sweptback win^ . . . are now the pride of our aviation." 
Mikoyan 's design is the MiC-I3 and its later variants; Yakovlev's speci- 
fic design is not known, but the story lends credibility to five-year-old 
German reports of a Yak-25 sweptwing fighter. A translation of the 
article’s highlights follows; 


The duel of creative thought and the 
battle of technical ideas goes on in the 
quiet of designers’ workrooms for many 
years. In war and peace there is no 
letup even for a day in this silent 
struggle which has no tempotary armi- 
stices, no final victories, no uncondi- 
tional surrenders. 

The designer's quest is an unending 
and troubled one. His mind is eternally 
rsbsesscd with the solution of one tre- 
mendous problem— speed and altitude. 
In the Beginning 

Not long before the end of World 
War II. the attention of our designers 
was drawn to some interesting informa- 
tion which came from beyond out 
frontiers. In Germany tests were being 
carried on with a new jet fighter— the 
Messerschmitl 16J. equipped with a 
Walter engine. 

The mere appearance of a new plane 
wasn't surprising. But some of the 
things witnessed during the tests were 
astonishing. TTie powerful engine en- 
abled the pilot to fly at very high speeds. 

However, somewhere beyond the 
speed of 800 kilometers per hour the 
hitherto obedient and manageable plane 
refused to respond to the pilot's will. 
Classic methmls of cmiltolling the air- 
craft siiddenlv Isccamc worthless. The 


AVIATION WEEK. Seplcmbci 12. I9SS 


plane spun into an uncontrollable dive, 
and the tests ended in catastrophe. Tire 
Messerschmitt firm stubbornly con- 
tinued its experiments. Planes crashed 
one after another, but no explanation 
was found for the mysterious phenom- 

At the very same time similar tests 
were under way in Great Britain and 
svith exactly the same results. In test- 
ing Spitfire fighters the British fried 
to reach top speed in a power dive. 
But the plane went out of control. It 
was necessary to use superhuman ef- 
fort to change the position of the Ordi- 
narily easy-to-move control stick. The 

E lane acted with menacing strangeness. 

langerous phenomena such as vibra- 
tion of wings, aileron.s and the whole 
.airplane structure wore observed- And 
again catastrophe. 

Catastrophe after catastrophe. The 
most experienced pilots perished O'er 
airdromes far behind the front lines- 
Thcy had nothing to show for their 
deaths, not having moved aeronautical 
science even one step ahead. 

After the end of World War II tlie 
United States also became intensively 
engaged in the solution of these prob- 

Thc Americans csuclcutl'- had made 
too luiicli haste. Undercstim.itiiig the 


nature of the jiliciioiiieua which oc- 
curred at great speeds and not having 
studied the extremely complex proc- 
esses that take place in the new field, 
they thought they ssould succeed in 
divining all the mysteries directly 
through test flights. Thev were wrong. 

Plane after plane was built with ka- 
leidoscope swiftness. The Americans 
changed profiles, engines and aetody- 
n.imic groupings of the components. 
But the pilots and the planes were lost. 

Newspaper and magazine columns 
nete filled with heartbreaking accounts 
of the tests. Sensation followed sensa- 
tion. 

At just that time there appeared 
in the American press for the first time 
two words which made hearts skip a 
beat esen in pilots accustomed to dan- 
ger. The two words were "sonic bar- 

Some iwoplc hastened to proclaim 
a crisis in ar iation; other contended that 
aviation bad run into a blind alley. 
Soviet Deliberdtien 

Soviet designers didn’t rush to build 
experimental planes; they didn't hurry 
to get up into the skies until they had 
undertaken profound research into the 
laws of the new aerodynamics. The 
fight for higher speeds was brought into 
sjjecial scientific-research centers. 

Taking the lead in this work was the 
l.irgest institiite-TS.AGl fCentral Aeto- 
Ilvdtodvnamic Institute) founded bv 
the father of Russian aviation N. Ye. 
Zhukovsky. Even before the end of 
World War II broad research was car- 
ried out here into the phenomena as- 
sociated with high speed and the 
search for solutions to the main prob- 
lem.' was begun. . . , 

(Here the author discusses the nature 
of the phenomena encountered at the 

Tlie TS.AGI laboratories, under the 
direction of the young physicist profes- 
sor Vladimir Vasilevich Struminsky, 
carried on intensive research into the 
physical picture of air flow around bod- 
ies mo'ins at high speeds. The scien- 
tists searefied for essentially nesv meth- 
ods of removing the difficulties which 

First Breakthrough 

The investigations went in a single 
dircction-tnward the possibility of re- 
ducing drag at the was-c crisis (“sonic 
b.irtier") so that safety of flight could 
be secured. At first there were few peo- 
ple wins bclie'cd in the practical \'aluc 
of these imc'tigiitions. But skepticism 
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g new long life sf^ark plug 



The new BG platinum electrode spark plug — RB 3‘JR — 
has now been CAA approved for Pratt & Whitney's 
R4360. R2800. R2000, R 1 830 series engines. 

Designed in the tradition of quality established by BG. 
a leader in the held since 1917. the RB 39R features 
a new anti-fouling ceramic core design, an all weather top. 
and a new ground electrode design for long life. 

As an added service, BG maintains a facility for factory 
overhaul of all platinum electrode spark plugs. Factory overhaul 
combines economy with long life and trouble free service. 
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vt'ds easier to overcome than the wave 
crisis. The scientists stubbornly carried 

If the old bws of aerodynamics 
turned out to be useless for solving 
new problems, then it was necessary, 
after first comprehending the nature 
of the phenomena, to evolve new laws 
and create an essentially new branch 
of science— aerodsmamics of supersonic 
speeds. This was the job of a large 
group of scientists, engineers, and de- 
signers-a titanic task which marked 
the beginning of a new era, a new epocii 
in aviation. The theoretical basis of 
the amazing phenomena was found (In 
the TSAGl laboratories). Now all fu- 
ture research rested on a firm scientific 
foundation. 

In 1946 the group headed by V. 
Struminsky hailed its first victory. It 
was a day of celebration, but for mil- 
lions of people the \ ictory of the scien- 
tists passed unnoticed. Tbe newspapers 
carrira nothing about it. Such is the 
fate of those wmo work in the advanced 
area of tcchnologs'- 

Lovochkin's Role 

Scientist-designer and Hero of So- 
cialist Labor Semyon .Mckseycvich Lu- 
vochkin svorked in thi.s advanced area. 
In the struggle for liighcr speeds his 
design bureau also went in search of 
means of sharply reducing drag. 

.^t first an attempt was made to find 
a solution by decreasing drag in small 
amounts: by improving the streamlining 
and airtightness of the fuselage and 
by working on the finish of the sur- 
faces. Then they tackled the wings. 
They began to make them thinner and 
developed new, perfected profiles. 

So much was hypothesis, so much 
was ideas and so much was disappoint- 

fully studied. Tire planes were tested 
in wind tunnels and tested in the air. 
Success was modest, and they pro- 
gressed slowly, literally fighting for each 
additional 10 kilometers of speed. 

At one stage the designers thought 
they were close to their goal. Hasing 
trieil dozens of different variations of 
fuselages, wings, tails and groupings of 
components and having gathered to- 
gether all the accumulated experience, 
thev decided to put together in one 
airplane all the best elements of pre- 
vious models. 

Ourivatdiy the machine differed 
hardiv at all from its brothers— the same 
straight wings, only thinner; the same 
fuselage, only more streamlined- In 
short it wasn’t a basic solution to the 
problem, and the designers didn't form 
any illusions. Tliey didn’t even count 
on the new plane being able to By at 
sonic speed, but it could get close to 
this speed. TTic entire factor/ “lived” 
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In England, in Europe, in Canada, Orenda-powered 
Sabres and CF-lOO's of the Royal Canadian Air Force daily 
demonstrate leadership in their respective fields. 

Now Orenda Sabre 6’s have been chosen for the 
South African Air Force "after giving consideration to all 
the best jet fighters now in production’’— another tribute 
to Orenda power. 
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lliis mJtliiiic for iact.il im.iitlis- All 
Ihc creative eiicrg) of tlic tinge working 
force was put into lliis one inacliinc. 

\\’ork went forward in tlic shops. 
But to the degree that the plane neared 
completion a feeling of dissatisfaction 
grew and strengthened inside Lavoch- 
Kin. He realized that it was necessary 
to find some sort of essentially new 
approach which would result not m 
small decreases in drag at sonic speeds 
but in immediate sharp reductions. 

This thought didn't leave him at 
his workroom, in his car on the way 
liomc, mir late at night. 

Enter Sweepback 

The TS.\GI group headed by V. V. 
Struininsky was already busy at this 
time with research on the building of 
an essentially new type of wing-sagittal 
(swept back). According to the scien- 
tists' hypotheses, such wines should 
once and for all eliminate those diffi- 
culties of highspeed flying that up to 
this time seemed insurmountable. But 
here the scientists ran into serious 
trouble. 

On the one hand, sweepback helped 
case the wave crisis. On the other hand, 
where there was a large angle of inci- 
dence (attack), during takeon and land- 
ing, and particularly while maneuvering, 
there were sharply-oxptesscd phenomena 
associated with the sweepback. There 
was a breaking away of the stream of 
air particles which flow around the 
wings. The plane lost stability and 
controllability. It fell off on the wing 


,ind went into ,i spin. If this happened 
at low .iltitude tlic pilot couldn’t even 
eject himself with a parachute. 

'I'SAGI scientists found a means of 
ensuring against such difficulties. 

Struininsky was theoretically sure that 
nothing unexpected would occur in the 
air. But how could he convince the 
designers of the correctness of his hy- 
pothesis and persuade tlicm to build a 
plane watb sweptback wings when liter- 
ally every test of such craft in tlie West 
ended in catastrophe? 

Lavochkin was llie first to make a 
firm and unconditional decision to 
build the new plane design in his fac- 
tory. Togctlicr with his assistants he 
used wind tunnels to study a multitude 
of models of his future aircraft, perfect- 
ing tlieir form and finding the best 
aerodynamic groupings. And altliough 
construction of a new plane with 
straight wuies was already nearing coin- 
plelioit in the same shops, he had tlic 
guts to gatlicr his aides togetUci and 
tell them fninkly; 

"Wewoii'taintiiiue in that dircctioii, 
W’c must shirt all over again." 

Much courage was necessary to wipe 
out at one strole the results of previous 
work and begin from scratch. 

Nobody in Russia had yet built air- 
planes with sweptback wings. Nobody 
except Struminskv could express con- 
fidence that such a machine would 
prove itself in the air. Tlien, too, some 
limes even the most indisputable hy- 
pothesis had turned out to be worthless 
when put into practice. But boldness 



For reseeirch and testing 
on rockets, guided mis- 
siles and jets. ' Fifteen 
ranges, up to 10,000 P.5.1. 
Aircraft research and test men 
have long needed a telemetering 
device that was highly sensitive, 
durable and yet easily disassem- 
bled for clean-out and repairs. 
The new Teledyne is the perfect 
answer to all these requirements. 
Its bonded strain gage construc- 
tion makes it insensitive to vibra- 
tion or shock. High frequency 
response and linear output over 
full pressure range. Stainless steel 
pressure chamber to withstand 
highly corrosive media. Temper- 
ature compensated for zero shift 
and sensitivity change. 



TABtR INSTRUMENI CORPORATION 



Test pilot Norman M. Loyd deiiioiistrjles stability of locket powcicd Kelictt KH-15 bv 
flying the craft with body muvcmciits only (kinesthetic control). 'Hie Kll-15 was dcvrjoiied 
under Office of Naval Rescaicb sponsorship to study stability' and iumdling characteristics 
of a small single-rotor helicopter in which significant mint parameters could be modified. 
Indications arc that the KH-15's gyro stabiliziog syslcin can be applied tn any type of 
tcUeopter. Vowerpkinls ate hvo Reaction Motors hydrogen [wroxidc-rocket engines, one on 
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New Self-Balanting Strain Gauge System 
With Direct Reading Remote Indicator 

Now, for the first time in aviation histor>', the pilot can know, 
while in flight, the exact load being placed on his aircraft at 
strategic points due to severe weather, air shocks, etc. Strain 
gauges can be placed on all essential parts of the aircraft, and a 
direct reading obtained from the indicator in the cockpit. 

The maximum deviation of the system from a straight line does 
not exceed 0,1% full scale. Overall accuracy is less than 1% under 
all conditions and repeatability is within 0.1% of full scale. Inputs 
of 10 to 50 m.v. display full scale deflection. 

This system has been thoroughly tested and proven in service — 
it is designed to meet military specifications. The total volume 
of the entire system is less than 125 cubic inches and weight 
is under 10 lbs. 

Use of this system will improve safety, reduce maintenance hours 
and provide stress or strain information prior to structural 
failure. Write, wire or 'phone today. 
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nnd daring ate always the iimiks of real 
creatit'c gcniu.s. and Uisnchkin witli- 
out hesitation threw the entice eflorts 
of his design bureau into construction 
of the new plane. 

Before him lay a thick stack of drasv- 
iiigs of completely original profiles for 
.1 plane. There was a narrow, cone- 
shaped body, a sharply-lapered nose and 
an original tail asscinbh slanted to the 
rear. But the main 'thing was the 
wings— short and angled backsvard like 
an arrow. The plane looked like an 
athlete ready to jump from a tower. 

Thus came into being the first Soviet 
piano with ariow-Iikc wings which 
marked the beginning of today's swept 
back aviation. It was a daring, revolu- 
tionary break with established canons. 
But the discovery didn’t just fell from 
the ceiling. It can't be explained as a 
happy thought which suddenly and ac- 
cidentally came to mind or as the re- 
sult of the gifted perspicacity of its 
authors alone, It was prepared and pre- 
destined by all the previous progress 
of our advanced Soviet aeronautical sci- 

Yes, sweepback radically changed the 
amount of drag in flights at sonic speed. 
If fonnetly drag was designated by the 
figures 7, 10 and 14. now it rose only 
two or three times at the wave crisis. 
This was an entirely tolerable drag 
which could be overcome by engine 
power. 

Only the Beginning 

But solution of the main problem 
moved a series of new and associated 
ones in front of the designers. Some 
other wav of mechanizing the wing, 
some other system of controls, different 
fuselages and different tail assemblies 
were requited. 

'I'hc plane had to fly not only at su- 
personic speeds but at the low speeds 
nccc.ssaty for landing. However, the 
laws of airflow at subsonic and super- 
sonic speeds were different. This meant 
that the aerodynamic composition of 
the plane had to be such that despite 
the different laws of airflow the craft 
would have the requisite stability .and 
maneuverability under any flight con- 
ditions. 

There had to be an air-tight cabin 
with steady pressure for the pilot’s 
safety. ... It was necessary to rebuild 
the entire system of controls, adding 
special apparatus to combat the strong 
opposing forces encountered at super- 
sonic speeds and to keep intact the 
pilot's "fed" of the plane. . , . 

At last, gleaming under the sun's 
rays, the first experimental plane with 
sweptback wings was smoothly rolled 
out onto the airport's conaete runway. 

Struniiiisky stood alongside Lavoch- 
kin. The pilot fastened the canopy 
latch and took off. He confidenftv 



This is the inside of a creep rupture 
machine at Austenal Laboratories. 
A bar of ultra-strong alloy is sub- 
jected to high stress for many hours 
at jet engine temperatures until it 
finally ruptures. 

The drawing symbolizes determina- 
tion of rupture strength of an alloy 

process for the investment casting of 
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I. Skilled meldlur- 
gisis and chemists produce alloys 
to pre-determiued specifications and 
check and re-check each individual 
meittoensurehigh quality standards. 

Quality control is basic in Austenat’s 
Microcast process. It is just one of 
the reasons why more jet engines 
use Austenal components than any 
other-and why American industry 
depends upon Austenal. 

Let Austenal help solve your preci- 
sion casting problems, Austenal 
Microcast can simplify and improve 
your entire production picture. 
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giimcc] altitude. No, the plane didn’t 
break apart, It handled excellently and 
landed without incident. 

Success of the experimental machine 
at once dispelled all doubts which still 
existed with regard to swept back wings. 
-\f the factories directed by designers 
A- I. Mikot-an and A, S. Yakoslev new 
military planes with sweptback wings 
wCTC built which are now the pride of 

l,avochkin also built a new plane. 
.\nd if the designers formerly were 
held Kick by fear of the unknown, now 
llicy moved boldly. To achies’e greater 
s|)ccd the swecpback was increased 
.mother ten degrees. 

Blit even such small changes in air- 
craft design t^uired intense research, 
care and caution, And the first such 
flights didn’t always end well for the 

In Moscow cold weather arrived. It 
began to snow. Lavochkin shifted his 
next tests to the south— on the shore 
of the Black Sea. It was then decided 
to try to squeeze maximum speed out 
of the engine— to try. as they say in the 
West, to crash through the "sonic bar- 
rier." A new instrument— the Mach- 
meter— was installed on the instrument 

Supersonic Parade 

Thus everything was ready for the 
decisive flight. Test pilot Col. I. Ye. 
Fedorov took the plane out on the run- 
way witliout hesitation, took off, made 
a farewell circle of the airport and dis- 
appeared into the blue sky. 

The turbine was working at full 
power. The instruments showed an 
altitude of 10,000 meters. The earth 
was a light-grey blotch beneath the 
shroud of cloud cover. Lavochkin’s 
voice could be heard in the pilot’s ear- 

Fedorov carefully banked the ma- 
chine and then smoothly sent it into 
a dive. The plane shot downward. 
The Machmeter needle slowly crept 
upward, hesitated slightly at the mark 
and. having passed it, barely moved into 
the second circle. The job was done. 
Fedorov pulled back on the stick and 
brought the plane out of the dive with- 
out (lifficulfy. 

He was at -1.000 meters. Pulling off 
his oxygen mask he prepared to land. 
The historic eicnt of conquering the 
"sonic barrier" came off with ridiculous 

’I'lic glad tidings were flashed to Mos- 
cow . And from Moscow to the shore of 
the Black Sea came other news; A plane 
built by designer Mifcoyan had over- 
come the “sonic barrier” almost simul- 
taneously with Lavochkin’s. Within a 
few mote days friends congratulated 
designer A. S. Yakovlev (for the same 
iichievementl. 

[The dales of these flights are not 


WORLD’S LARGEST 
STAINLESS FASTENER 
STOCK AT ALLMETAL 


Leading manufacturers launched a switch to a fast growing firm 
(specialists in stainless steel) for their fastener supplies. They found 
that there’s no stock like the largest, and Allmetal Screw Products 
Company has the largest stock of stainless fasteners in the world. 

One significant reason manufacturers find Allmetal stainless 
fasteners so fascinating is their hex head bolt stock (see cut). And 
talent to follow through with fast delivery of screws, nuts, washers, 
rivets, pins, nails, and ’“AN” fasteners. 

Chief cause for AllmelaTs ability to turn out fasteners — and 
have them ready for immediate shipment — is their spanking new 
plant in suburban New York (Garden City, Long Island). These j 
added facilities — plus 26 years of specialization in lough alloys — ' 
give Allmetal the combination to supply stainless fasteners when , 
needed. Stock list brochure available. I 


MANUFACTURERS SINCE 1929 

SCREW PRODUCTS COMPANY, INC. 

GARDEN CITY NEW YORK 


ALLMETAL'S HEX HEAD STOCK spread includes 2-56 x 3/16 cap screw 
(1/100 02 .), and l>4-7 x 7V- boll (a weighty 3 Iba., l oz.l. Between these 
two extremes. 497 different hex head boll sizes are carried in stock. 
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Greer Hydraulics did.«.and 
took guesswork out of 
aircraft testing operations 


■When Greer Hydraulics, Inc., called in Miehle-Dexter for 
Blowers on their aircraft cabin leakage test stands, the 
prime requisite was a lightweight, positive pressure blower 
to fit in limited space. 

But Greer quickly learned how sjoecial Miehle-Dexter 
features increase service life and provide efficient per- 
formance. For instance, patented rubber-grid seals viuca- 
nized to end plates eliminate metal-to-metal contact. And 
efficiency is increased by special wear strips locked into 
the tips of the rotor lobes. "ITiese are the key features that 
practically eliminate service worry . . . provide savings in 
operating and maintenance costs. 

If you have a product or process requiring dependable 
movement of air or gas, it pays to call in Miehle-Dexter. 

Our engineers will gladly work with you, demonstrate 
how Miehle-Dexter positive displacement blowers can 
simplify operation and reduce costs for you. Capacities 
available: 50-4000 c.f.m. Discharge pressure: Single 
stage — to 14 psig. Multi-stage — to 60 psig. Vacuum: , . 

to 15" h.g. For more complete information, check and 
mail the coupon for new catalog No. 255. 


miEHlE-DEXTER 
ROTRRV 
B10UIER5 
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qre used in I J 

MARTIN'S J ^ 

MAMDOR 

Under the cumuluiivc shock of rocket-boosted 
zero-length take-off, jet-fighter flight maneuvering, 
and on-target dive that eracks the sound barrier, 
the nation's first operational pilotless bomber relies 
on ALL-ANGL Barrymount® isolators to protect 
critical electronic control gear- 

Equally effective in 
every flight attitude, ALL- 
ANCL mounts permit 
bulkhead mounting that 

saves space in this I 

deadly weapon. And their I 

proved performance makes j 

Barry mounts Martin’s 
choice for the Matador 

Let us show you how Barry's new ALL-ANOL 
isolators can lick your lough mounting problems. 
Data sheet M-9 gives mechanical and dynamic 
specifications. For specific recommendations, call 
your nearest Barry Sales Representative. 


That’s why 
ALL-ANGL 
Barry mounts 


BARRY CONTROLS 715 PLEASANT ST., WATERTOWN, MASS. 


INCORPORATED 
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given. J;i llic V.S., Maj. (then Capt.) 
C/iarles Yeager ivetit through the "sonic 
barrier" in the Bell X-J research lane, 
Oct, J4, J9'i7.— Ed.) 

W'ith the "sonic batrier” done away 
with, wc began to build newer and 
newer planes, each more adt anced than 
tlie others. As ue did, the top speed 
increased by jumps of 200 and 300 
kilometets per hour. 

Performance of the new machines 
was studied at the airport espcrimental 
factories, and the latest improvements 
were introduced. Suitable models wete 
prepared for quantity production. Even 
here, hou’evCT, with the basic probleni 
already solved, everything didn’t go 
smoothly. Difficulties still continued 
10 confront the designers. 

Mach Speeds 

One of these involved Lavochkin. 
Under certain comparatively rare cir- 
cumstances during tests the structure 
of his plane began to vibrate. Test pilot 
Fedorov easily stopped the vibration by 
changing the conditions of flight. He 
assured Lavochkin there was nothing 
to be concerned about. Lavochkin 
wasn’t convinced but, try as he miglit, 
he couldn’t find the cause even after 
40 flights. 

Finally he attached a device to the 
control stick which recorded the pilot’s 
actions. . . . Fedorov took off and soon 
experienced vibration difficulties. . . . 
Then he he.ard a sharp crack, and the 
plane began to break up. . . . The pilot 
Ixiiled out. . . . But the recording in- 
strument and its record were found 
intact inside the crashed plane and in- 
dicated the cause of the vibration, 
fjvochkin eliminated the trouble by 
adding a kilogram of sveight to the tips 
of the tail assembly. . , , 

Now, with speeds measured in maclis, 
Soviet designers have run up against 
"temperature ttoubles"-the heat bar- 

At speeds above 2,500 kilonictcts per 
hour the fuselage and wings heat up to 
250 degrees Centigrade. That’s only 
one of many problems. . . . 

The search continues. 


Lockheed Gives Report 
On Half-Year Earnings 

Burbank, Calif.— The half-year earn- 
ing of Lockheed ,\ircrdft Corp. were 
placed at more than S9 million, nr 
S3.21 a share. President Robert E. 
Gross reported last week. 

TTic figure represents a slight drop 
from the first six months of 1954 when 
earnings were placed at $10 million or 
$3.85 a share. 

Higher returns from expanding com- 
niercia] production were offset by a re- 
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Complex Anti-Icing Duct Problem 
Solved with Unique Assembly 
Engineered by Flexonics 
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THE AEROTHERM CORPORATION 


iliiceri volume of miliWrv s:il«. Gross 
viiil. Sales ill llie first half of IVss were 
I V'i liiglicr than Iht presimis sis 
months, although shghth lower than 
those for the same 1954 period. Tlic 
total sales for the six-months were 

5572.751.000. 

Lockheed’s present backlog stands at 

51.061.077.000. Cross said. 

This does not include orders for 24 
Super Constellations received in .'Vu- 
gtist which totaled approximately S50- 

Sales to commercial airlines n ill con- 
tinue .strong through the year, the com- 
]wny president predicted, with dollar 
smIuc expected to double over any pre- 
1954 year. 

Super Constellation sales for the first 
six months were within a {taction of 
equaling the 12-month total of more 
than S90 million last year. 

Substantial military orders for the 
l'-I04A day superiority fighter also are 

Employment is expected to hold 
steady or increase slightly later in the 
vear. Gross said. Mid year employment 
totaled 52,000, the highest in ten years 
with the exception of the Korean war 
peak of 54.000 in 1953. 

Gross said working capital at mid- 
scar totaled SS5.751.000, as compared 
witli $49,266,000 a year ago. Most of 
the increase was due to proceeds from 
S30-million worth of debentures. -5t 
the same time, Lockheed has cancclleti 
a credit agreement for S50 million with 
a group of banks because nf its present 
"strong cash position." 

Cross listed this backing by disisioiis: 
California, S691.lflS.000; Georgia. 

5307.454.000. and ^rissilc Svstems. 
S28.931.000- 

'I'hc rapidly-growing Missile Svstems 
Division showed six-month sales of 
more than 59 million, as compared 
with a l2-mnnth total of S7 million last 

liie Lockheed president listed this 
production picture for his company: 

• Two comnierciai transport models in 
quantity production and two new mod- 
els ordered for 1957-5S, inchicling the 
turboprop EIcctra. 

• Four U. S. Air Force mmicis in quan- 
tity production, with two more just 
getting started. 

• Three U.S. Navy luudcls in quantity 
production and a fourth near the pro- 
duction stage. 

• Rapidly-expanding missile program 
still in tlic rcsearcli and development 
phase but expected to lead to prodne- 

• Design contracts for a jet tanker and 
long range interceptor which may result 
in future contracts. 

Useful, Cemplete, Comprehensive 

Aviotleii Week Buyers' Guide, Nov. 2S 


DEVEIOPED IN CIOSE COlUBORATION 

with THE AIRCRAFT IN- 
DUSTRY. S.S.White Aircraft 
Accessories have been tested and 
approved for use in practically 
every major military and com- 
mercial plane. Backed by a 
petent staff of engineers, 
S.S.White aircraft accessories 
have proved to be the answer to 
many critical weight, space and 
performance problems. 
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Doman to Expand Civil, Military Projects 


By Erwin J. Biilbun 

Danbury, Conn.— Doman Helicopters, 
Inc,, is preparing a major expansion to 
meet its planned military and civil ro- 
tary-wirg aircratt program. 

Final decisions on tlie requirements, 
including the additional Snancing 
needed, will be made within a month, 
Doman company President Donald 
S. B. Waters informed Aviation 
Week. 

The compan)’s new activities cm- 

• Wotk on Phase 1 of a fuel tanker 
bebcoptet (FTH) concept for US.AF. 

• DesigD of a large tri-engine craft, 
which has been submitted in Royal 
Canadian Navy’s new anti-submarine 


copter competition by the company’s 
licensee, Doraan-Fleet Helicopters, 
l.td.. Fort Erie, Ont., which has the 
primary responsibility for the project. 
Fleet is supplying manufacturing facili- 
ties, Doman-Danbury the engineering 
backup. Doman-Fleet feels that its pro- 
duction capability gives it a decided ad- 
vantage over other entries, who do not 
possess Canadian manufacturing plants. 
• Study of helicopter aU-weather in- 
strumentation, 

■ PreparatiOD for production of its 
S120.000 LZ-5 eight-place commercial 
helicopter. 'Hie LZ-S is expected to 
receive its Type Certificate from Civil 
Aeronautics Administration within the 
next two months, according to Doman 
officials. 


C.A.A pilots are now flying one of the 
two YH-51 military counterparts of the 
l/Z-5 under a Type Inspection Au- 
thorization to verify design and perform- 
ance data for final approval. 

An expected initial purchaser of the 
LZ-S is Heli-Mex, a Mexican firm that 
plans a network of helicopter services 
throughout that country. The new 
Domans would be used for trunk routes 
and light Bells for feeder operations. 
Heli-Mex cunently is negotiating for 
seven LZ-Ss with spates, costing ap- 
proximately SI million. Waters said 
initial deliveries can be made six 
months after a contract is signed. Do- 
man expects to train Heli-Mex crews 
here in Danbury and will assist the com- 
pany in setting up service facilities. 
Waters said that during a trip to 
Mexico with Giles Montgomery, his 
sales manager, he noted ‘‘teriific” en- 
thusiasm for the helicopter. ’The gov- 
ernor of Vera Cruz pointed out 130 
towns on a map of his state where he 
said he would provide heliport facilities. 
The governor. Waters said, also prom- 
ised tax concessions and other benefits 
for the Heli-Mex operations. 

LZ-5 output at Danbury literally 
awaits the word "go.” Production draw- 
ings are completed, tooling require- 
ments have been decided upon and 
some 150 vendors have been lined up 
already, "All we have to do is write the 
work orders,” a Doman official said. 
An early indication of LZ-5 production 
Ians is given in the report that the 
mi’s engine supplier. Lycoming, has 



THREE-TURBINE A$W COPTER is shown in this artist's drawing of the design study. 
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cooperated in extending tooling costs 
for the SO-580 over a spread of 150 
powcrplanfs. 

Additional design grou tli is foreseen 
In the LZ-5’s future. F'or example, by 
using a monocoque fuselage, assembly 
would be eased and the added stream- 
lining would increase the copter's 
speed by about 15 mph. Rotor blade 
dei’elopments may include use of fib- 
rous glass reinforced plastics and anti- 
icing is expected to be included to 
enhance all-weather utility. Plans also 
include use of skids or floats on the 
present four-point landing gear. 
Military Work 

•As part of Water's policy to partici- 

E atc strongly in defense work, Doman 
as put increased emphasis on nesv mili- 
tary projects. The company submitted a 
pioposal to the Air Force on the use 
of helicopters as fuel tankers and then 
won a Pliasc I contract over 13 com- 
pefifore to svork on the study. The ini- 
tial phase, slated for completion in De- 
cember, involves adaptation of three 
current aircraft— the Piasecki II-21, and 



i Ttiermo Electric Co.,9nc. 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA-THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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Sil>oisk)'s 11-34 and H-37-to fuel laiikct 
helicopters. 

The FTH concept is planned to 
provide greater in-the-field mobility to 
Army ground forces by refueling their 
veliicles from the air by copters, freeing 
tlic forces from dependence upon slow 
and vulnerable tank trucks which are 
committed to using toads. The tanker 
copters could also refuel otlier copters 
.ind Army aircraft in mid-air. 

In its bid to enter the Canadian mar- 
ket, Doman-Fleet has proposed an anti- 
submarine helicopter which would gross 
approximately 17,000 lb. and is planned 
around three General Electric TS8 tur- 
bines. The powerplants are nested in 


the upper section of the fuselage just 
behind the cockpit. Weapons are car- 
ried in retractable launchers in the large 
cabin. The ASW copter’s tail is hinged 
so that it folds upward over tlie fuselage. 
The four main rotor blades also fold 
to facilibte stowage of the copters 
aboard carriers. 

Tlie new ASW project is a joint ef- 
fort between the Danbuiy 6rm and 
Doman-FIcet Helicopters, Ltd., Ont. 
D-F is at present primarily a manufac- 
turing facilit)' but eventually plans to 
become a completely-integiaterf design, 
dcs’clopment and production organiza- 
tion, The Canadian firm will be re- 
sponsilile for design, deiel()|)ment and 


production of tlic ASW coptei if n 
government contract is received. 

Projections of this design for civil 
use have also been laid out- The com- 
mercial version, powered by three 
T58s, would scat 20 passengers and have 
multiple loading, including a ramp un- 
der the tail. Anotiicr similar configura- 
tion is planned for tandem rotors. 

John Mazur, director of military con- 
li.icts, said the company is not com- 
mitted to any particular rotor layout 
liliilosophy. Single or tandem rotors are 
both under consideration. 

Copter Instruments 

To increase copter utility and de- 
velop an all-wcatlicr capability, Doinan 
is also doing considerable study of in- 
strument requirements for rotary-wing 
operation (AW Sept, 5, p- 65). 

Ward Das'is, formerly of Lear, who 
works in customer relations, is evaluat- 
ing current equipment in an effort to 
develop a standard blind-flight panel 
of the best available instruments. Ilis 
requirement: It must be an off-the-shclt 
item, in production or going into pro- 
duction soon. Among tlie instruments 
Doman currently is studying is the new 
Lear three-in-oue Nafli pictorial pres- 
entation, which shows dive, climb and 
their angle and direction, and angle of 
bank and heading on an azimuth scale 
(AW June 13, p. 45). Another is an 
instantaneous vertical sjseed indicator, 
which is said to sense immediately 
changes in rate of cliange of altitude of 
ns little as 100 fpin. llris instrument is 
manufactured by Specialties, Inc., Syo- 
sett, N- Y, 

The instruments Davis will study in 
developing of a standard panel include 
attitude and azimuth indication, air- 
speed, instantaneous vertical speed, 
v.iwiirctcr, magnetic compass, sensi- 
tive altimeter and engine instruments. 
A turn-iind-bank indicator will be used 
as a standby in event of failure of the 
;ittitudc indicator. 

Davis would like to see an airspeed 
indicator with an expanded scale in the 
20-30 mph. range with relatively slow 
needle motion during helicopter cruis- 
ing speeds- Many current instruments, 
which were developed for fixed-wing 
aircraft, have too much needle 
"bounce” in these low speeds to pro- 
vide the necessarv accuracy for copter 
work, Davis said. 

New Aerodex Contract 

■Acrodex, Inc., has received two USAF 
contracts totaling approximately $4 mil- 
lion for aircraft engine overhauls at its 
Miami plant- One is a follow-on award 
for Wright R2600 overhauls through 
July 1956. The other, for Pratt & Whit- 
ney R2800s, will run during the same 
period. 


WHEN YOU'RE ON F I T, . 

UTouVe got to be good! 



SEAMASTER... 

FI RST 

Multi-Jet Attack Seaplane 


HARTWELL 

PLUSH TOGGLE 
HOOK LATCHES... 


FIRST. 


CO conform to applicable specifications for power packs and nacelle. 
Before choosing your flush latches and hinges, just ask yourself one 
question ... a'Ae was oa first? HARTWELL ecpiipment is used by every 
major aircraft manufacturer because ic is designed for application. 
Visible in inset are ten specially designed convex latches mounted on 
one of four engine pod cowlings. The toggle mechanism locks in 
place and applied load bolds the flush larch closed. Simple tee-bole 
and trigger opening action. 

Produced to exacting aircraft requirements and delivered quickly, 
ifficiintly, and economically. 



HARTWELL 

AVIATION SUPPLT CO. 

9035 Veni«« Boulevard 
Les Angeles 34, California 
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The demand exceeds the supply. It’s that simple. 

There are three engineering jobs available for 
every two engineers. As a result, if you are a gradu- 
ate engineer, scientist or technologist, some 5,000 
companies arc bidding for you with offers, induce- 
ments and background music. But don't be mistaken ! 
Most of today's opportunities are Jobs, not futures. 

We. too, want engineers. But we're offering no 
violin music— only the opportunity for intelligent 


and careful evaluation, you of us and we of you, with 
the possibility of your joining one of the finest team 
operations in the whole new vvorlil of flight systems 
ilevelopment. 

Moat of the people on that team are young and 
moving ahead fust, in an industry whose future is 
unlimited. They weren't lured here. They found out 
-and figured out-for themselves. We hope you will 
do that. too. 


FT -TM 
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THRUST & DRAG 



UNCONTROLLED HEAT 

A forest ablaze, product of a spark 
unseen . . . unchecked, creator of fear 
and rampant destruction. 



CONTROLLED HEAT 


Selected wires and insulating libers, individu- 
ally fabricated into conventional elements or 
odd-shaped units like circles, half circles, 
cutouts or tapers, ranging extensively in size, 
filling specific needs. 


Silicone rubber is one of the most versatile types of insulation for 
heat elements developed in the past fifteen years. It vulcanizes into 
a resilient jacket that is heat-stable, moisture-proof, and oil-resistant. 
For long periods it has excellent stability and flexibility through a 
temperature range of — 80°F to 500°F without deterioration. 

The applications for silicone-insulated heat elements in industry 
as well as aircraft are almost without number. Some uses include 
gyroscopes, servomechanisms, temperature sensing elements, aerial 
cameras, aircraft spinnen, and heaters for missiles, bearings, oil 
accumulators, molds, and U.H.F. antennae. 



|ew^y Heat EtosieffitS/^ Inc* 


Today's lesson in Technical English 
comes from a recent report issued bv a 
large CoN’cmmcnt aeronautical research 
establishment. The report is aimed at 
the "flying farmer" or the spray-dust 
operators. 

The major problem was to find ways 
to improve the swath cos’erage and, 
particularly, to make it wider and more 
uniform. Following are the conclusions 
of the report with translations into 
Ordin.nry Speech; 

1. Greater lateral dispersion of aerial 
sprays «ill result when the position at 
irhich droplets are ejected is mos ed to- 
ward the iving tip, when the mean 
diameter of the droplet specirunt is re- 
duced, or when either the airplane lift 
coefficient or the altitude is increased. 
Translation: Move the nozzles out- 
board, make them smaller, flv higher 
and a little slower. 

2. The imiformity and effective 
width of the swath is improved by in- 
treasing the mass efflii.v rate with dis- 
tance from the plane of symmetry. 
Translation; Put mote nozzles near the 
wingtip than you do near the fuselage. 

3. As compared with a spray spec- 
tnini of 300-micron mean diameter, the 
sprar’ spectrum nith a mean diameter 
of 200 microns allows greater flighf- 
iiatli spacing and produces a more uni- 
form deiws/t. Moreover, the degree of 
uniformity is less sensith’e to changes 
ill the spacing of adjacent passes of the 

Translation; The smaller the drops, the 
better. 

AintiiGin .Airlines’ new luggage 
tester (,\\V fulv 25. 1955. p. 1041 is a 
grand idea. But it is incomplete, and 
needs a little mote work to make it 
conipletelv practical. So I’ve prepared 
a modification, which is offered to the 
airlines, gratis, 

It consists of a .simple plywood 
morkuo of the space beneath a DC-6 
or nC-7 scat. .Alongside it is a mnekup 
of the largest piece of "carrv-on” lug- 
gasre the passenger can take aboard. 

To use it, a passenger places the 
morkun of the luggage in the mockup 
of the snace. and then tries to fit his 
feet in also. If this works, the passenger 
ahead of him is allowed to place his 
bag under the seat- Othenvise. the 
passenger ahead will have to hold his 
liig in his own lap. 

This is much more eoinfable, and I 
predict the idea will gain great favor 
among the longer-legged air travelers. 

The following came from rivo anony- 
mous-by request— engineers. It’s new to 
me, and so we’re not going to pass it 
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All business is specialized 

. . . and nothing specializes on vour business like your business paper 


Here's a smart business man. He spends his time where 
every sitzmark parks a prospect at his feel. It's simple 
sense; He specMiies . . . and it pays'. 

Your business is specialized, too . . . and so Is your 
business paper. The time you spend with it pays ... for 
its editors are experts in your specialty. They scout the 
field . . . report what’s good that’s new . . . find ideas 
that worked . . . suggest methods to keep you a leap 
ahead of competition. 

The ad pages are as specialized as the editing. They, 
loo, lend strictly to business . . . your business. They 
bring you data on new products, new materials . . . 
gather in one place a raft of ideas on where-to-buy-what, 
or how to make (or save) a dollar. 


That’s help you can’t find concentrated into such quick 
reading time anywhere else! It’s help that puts many a man 
out front in his field, as a specialist who knows what's 
what today . . . sees what's coming tomorrow. It's simple 
sense to read every page, every issue. 


This business paper In your hand has a plus for you, because it's 
a member of the Associated Business Publications. It's a paid 
circulation paper that must earn iu readership by its quality . . . 
And it's one of a leadership group of business papers Ihai work 
together to add new values, new usefulness, new ways to make the 
lime you give to your business paper still more profitable lime. 



A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
"WHY and HOW booklet." Room 2710. 


McGRAW-HIU PUBLISHING COMPANY 



One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 





...call BRIDGEPORT for service! 


For fast deliver y 
of ALUMIHUM 
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How Fenwal Thermocouples 
add certainty to modern flight 



1. rOR PROTECTION IK FLIGHT Penwut Therniocouples keep jel 
pilots anurulehj iiiroriiicd on hoot i-onililiun'- iiuido goi. lurbiue 
aircrsfi engines. They are ever alert to indicate and/or control 
critical high temperatures ~ to protect both pilot and plane 
in flight. Fcntval caitmi-deniaiia a full line of Aircraft Gns 
Turbine Therntocouple.s for all jet engine needs. 


a. X-RAYED FOR QUALITY at crucial stages of production, every 
Fenwal Thermocouple also undergoes further exacting te.sts for 
dependability. These include calibration inspection against 
Government Standards, double-checks for insulation resistance 
throughout operating temperature range, flame teats to assure 
fast, accurate re.sponse for extra safety in flight. 



3. Exclusive "SEU MOUTH"' within the collar of Fonwal 
Thermocouples ciLshlotts and spreads vibration strain anti 
eliminates high poini-of-stress concentriilion. This means longer 
Thermocouple life. It i< but one of many Ftnwal firsts evolved 
during Fenw.il's custom-engineering of owr 40 special types ol 
thermocouples . . , each preeisioii’eityiiieered to engine manufac- 
turers' specifications tor peak performance. 



4. FOR MORE FACTS about Fenwal Aircraft Gas Turbine Ther- 
mocouples see Fenwal's new illustrated brochure. Fenwal — 
idready a leailer in the Aircraft Uver-Heut and Fire Detection 
field — is fust becoming a leailing supplier of custom-designed 
tbermocouples for temper.iture indication and/or control in jet 
aircraft. Write foryoitr copv of this brochure now to Fenwal Ine., 
Aviation Ptnduclt Division, 129 Plensonr Streal, Ashland, Mass. 
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AIRCRAFT GAS TURBINE THERMOCOUPLES 

Sense femperofures precisely ... to fit yoor needs 


die rules ate quite simple and unh the lol* 
Imviog foiiDalitics exist: 

1. Egduf Factors Ubcialli. Hoaevci 
iiiiIt nnsciupulous knaves resort to Back* 
Maids Egdul Factors (any number greater 
or less than one M'ldch gives the right an- 
SMct). The distinebon hcie is that B. K. 
Factois give pcilect answers according to 
sljiiduid theories by judicious manipulaboii 
of the raw data, while mutilabon is an intcc* 
incdi'jte operation performed between tlic 
initial and final steps and the object is 
merely to picjndice the icsulls. (Tlie e.\- 
tcDsion nf this piocess tu the tirahucut of 
travel expense accounts is obvknu, and the 
details utc left to the reader.) 

2. If any variables in tiic problem become 
Iraublcsomc, divide thcoi by themselves, 
ihe shrewd analyst can then elect tu cancel 
the resulting constants against each other, 
two at a time, according to "‘Ihe Law of 
Peilect Compensation" provided that he is 
ill a fire drill— and not more than mice in 
:iii) analysis. 

3. The practice of setting things equal 
Id zero (as in dilTcicntiaHon) should be 
:nuidcd since it can only yield nothiiig- 
:ind nobody wanb nothing. ,\iiyhoM, yon 

o|itiiiiums. 

The use of automatic computing equip- 
ment does not make the process any easici 
but it tends to snooker the customer so try 
it by all means. new International Busi- 
ness Mutilator is being developed which 
will eliminate nil hut the most trivial .snh|. 

5. Above all. don’t goof. Real gone 
uiutilatiuD may never win you a maible .ish 
hay but failnrc means professional Hari- 

6. If III fiisl yuu dniiT succccd-itciate. 

It has been suggested that the operatm 

ill this field be called a mutual (bciice the 
yiartial ojierator would be a pari mutual) in 
keeping with the iioinciiclatuic uf a diSci* 
cntial and an iutegiuL But such discussion 
is fiom iiowliere because the symbols ate 
nut icadily available. The only notation 
consists of iindecipberable inaikiugs iu- 
serted between other calculations by means 
uf .1 soft yicocil, smudged with the palm 
of the hand and typed over each other in 
final reports. 

Finally, remembet the key phrase: “If in 
doubt, don’t differentiate— miitilateU" 

-DAA 


RTCA to Take up 
Aviation’s Challenge 

The Electronic Cliallctigc in Avia- 
tion's Advance is tlic tlieinc of the 
Kadio Tcclniieal Commission for .Aero- 
nautics' A\’n.shingtoii iiicotiiiE Sept- 
29- 30- 

-A status report on Tacaii will lie 
presented by Col- ). Francis T'avlot, 
Jr-, director of the Ait Navigation Dc 
velopmcnt Board. The teclinical pro 
gram will be based on the work of 
RTCA's special committees on auto 
matte flight control; course line com- 
puters; VHF utilization plans; helicopter 
ait navigation, commitnicaticm. and 
traffic control. 



Unsurpassed 


Unequalled 


re A’crtical gyro with Uig gyro 
aineil, this gyro tvipiifes rVb 
ty sctisifivc ciccfrtilycic device, 
with the torquer motor.s, pro- 


Oiily Kcarfott Ciin ntFci- :i Mininl 
Per/orimiiiec. Coniiilctcly self co 
Exierniit Eredian Amplifiers. .A gra 
within the gyro, ilircctly associate 
vidcs the iicccssiiry vertical rcfcri 
Hermrlirulh Seiiled, filled with :i ilr 
mc-nts of M I I.-K.S272 us regards sh 
.salt .spray, fungus rcsisraiice, 
explosion proof. 

T'his gyro duplicates the performance of the Kcarfott T2I08 
in M the enlnmc imd ' 


KERRFOTT COMPONENTS INCLUDE 

Si-rvn ;ind Magliclic Ami’ltflrrs 
Tachometer ticncraiors, fici 
Itoran- Scab, drerafr Navig: 
.tysicms, ami other high act 
mcchanic.il, electrical and clecirmiii^ 
coniponenrs, 

EfiBineera: Many opportuniries in 

above fields .are o|i - 

details today. 




KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 

Wmi Com OIBcw J33 N. VI - ‘ ‘ ‘ 


AVIATION WEEK, September )2, 19SS 





Steel Rule Technique Cuts 
Costs of Metal-Blanking Dies 


removed from the press. Si^e of stamp- 
ings is limited only by tlie size of the 
press bed. 

Templet Industrial Prrjcess dies made 
for blanking aluinimim liave been used 


By Henry I-efcr 

A cost-cutting, tiinc-saxing technique 
for makiirg sheet metal stamping dies 
and producing stampings is now avail- 
able tor license to the aviation industry. 

Tire patented technique basically uses 
plywood-supported high-carbon steel 
rules in conjunction with a steel male 
die in place of conventional steel plate 

It was dcs’elopcd by Templet Manu- 
facturing Corp-, and is being marketed 
by an offshoot, 'I’empict Industries, 
Inc, It has bear used to cut aluniimim 
up to 1 in. thick, various grades of 
steel, including stainless, and brass, to 
tolerances as close as .001 in. 

Recently Templet has extended tlie 
process to the cutting of titaniunr 
sliect, producing clean pieces free of 

Republic .\xiatitiii has been experi- 
menting with the use of steel rule dies 
for blanking titanium (AW June 27 p- 
9), and is reported satisfied with the 

The Templet process produces 
results usually obtainable only with 
expensive dies, the company claims. 
Shearing, notching, piercing, punch- 
ing, extruding and stamping can be 
done in a compound operation with one 
die. It is possible to cut louvers with 
the Templet dies. 


The die structure is flexible enough 
o ])ermit working to close tolerances, 
xen whore the lc\ol of technique and 
kill is low. The dies arc light and 
■asy to handle, arc quickly installed or 




:t up n 


V tin! 


mained in good running condition after 
stamping thousands of blanks. 

The company claims dies for alumi- 
num should last indefinitely. Excep- 
tionally long life is also claimed for 
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ACCUKATE! 

mSTANTANlOUS! 

Developed Specifically for LIGHT AIRCRAFT 
and HELICOPTERS. 

A new dead reckoning navigational computer — 
AUTOMATICALLY Indicating ground position — 
derived from airspeed, heading and wind. 

TOTAL SYSTEM WEIGHT — 1 8 LBS. 


LORAL— Serving in AVIONICS 

• AIRBORNE NAVIGATIONAL EQUIPMENT 
e COMMUNICATION SYSTEMS 

0 RADAR EQUIPMENT 

• TEST EQUIPMENT 



LORAL ELECTRONICS CORPORATION 

794 EAST 140th STREET • NEW YORK 54, N. Y. 





N.V 



Sinclair helps 
bite off 3,000 Miles 
between meals! 


Sinclcir Refining Company, Avimion Sales, 600 Fifth Avenue, New York 20, N. Y. 


L.A. 


SINCLAIR AIRCRAFT OILS 


Cruising at 365 miles an hour on powerful turbo-compound engines, 

American Airlines DC-7's span the continent in such short time that if you wish, 
you can have lunch in New York and late dinner in Los Angeles.' The demand for 
passenger-space has necessitated additional non-stop flights between New York and 
Los Angeles, and between Washington and the coast. 

Sinclair Aircraft Oil keeps those mighty engines purring all the way, 

for American has depended on Sinclair for reliable engine lubrication for 20 years. 

Today, 4S% of ihe oil used by major scheduled airlines in the V. S. is supplied by Sinclair. 

And the millions of miles logged, and the economies totaled up, 
are proof positive that you, too, can depend on Sinclair. 


HERE’S HOW 
YOUCAMTEIL 



what's CLOSED 



whot's ABNORMAL 


The Kevstone 3-Position Indi- 
cator RE present is being used on 
aircraft to report more than 60 oper- 
ating situations. Simple, easy to read, 
hermetically sealed, reliable, it will 
report any variable that can aauate 
a switch mechanism. 


Conforms to spec. MIL-I-6839, 
handing Gear Position Indicator. 
Send coupon for complete infor- 


KEYSTONE WATCH CASE 
& INSTRUMENTS 


M 


THE RIVERSIDE METAL COMPANY 
RIVERSIDE, N. J. 




dies culling olhcr metals. 

Tlic TIP dies arc adapatable In 
standard presses and will run at full 
stroke press speed. 

Production of dies bv the Templet 
Industrial Process is a fairly simple 
iiiatter. and a eliemaktr can be trained 
in a couple of weeks. Templet offers, 
as part oJ its licensing agreements, 120 
limits of instriictiim to the licensee. 
At the end of this time, tlic trainee 
will be fully qualified to jirodnce TIP 
dies, tlie company sass. 

Templet expects this fixture of its 
process to liarc great impact on the 


iiietal-wnrkiiil industry, alleviating the 
tight siipplv' situation with regard to 
expciicnecd tool designers and dic- 


How TIP Die is Made 

Briefly, this is how TIP dies arc 
made: The desired (lattein is laid out 
on a plywood block with a sharp 
slOus- .A precision-cutting saw is used 
to slot the block, following the pattern 
layout, to make room for the steel die. 
This die consists of sevcr.il strips of 
hardened steel, somewhat liighcr than 



TIP-PRODUCED alaminiim iniiel took 20 hr. from blueprint stage to stamping. 
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Just as the bold, firm signature of John Hancock signified full acceptance 
of the responsibilities contained in the Declaration of Independence, 
so does the Rheem signature, on a prime or sub-contract, signify full 
responsibility for every commitment to the most minute detail. 

In every operation, from preliminary research through precision 
engineering to quality-controlled production, responsibility is a sacred 
trust at Rheem and is the key factor in Rheem 's enviable record 
of low per-unit cost and on-time completion schedules. 

The Government Products Division facilities of Rheem ate presently in 
quality development and production on ait frames, missile and jet-engine 
components, airborne ordnance, electronics and ordnance materiel. 



YOU CAN RELY OH RHEEM 

Rheem Manufacturing Company • GOVERNMENT PRODUCTS DIVISION 

DOWNEY, CALIF. • SAN PABLO, CALIF. • WASHINGTON, D.C. • PHILADELPHIA, PA. • BURLINGTON, N.J. 




In the specialized sphere of oxygen equipment 
and components for high altitude flight . . . 
a\iation looks to ARO for leadership! 

ARO research and development have pio- 
neered and perfected many of the new prod- 
ucts to control the vital oxygen supply for the 
men who fly "way upstairs." Leading aircraft 
makers depend on Aro for a growing number 
of precision products. For further details write: 


ARO liquid Oxygen Converters 
save space and weight . . . 
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the plywood block. Thcit widths vary 
upward from .042 in., depending on 
thickness of and type of material to be 
stamped. The strips are cut and fomied 
to the contoura and lengths required 
by the pattern and inserted into the 
.dots in the plnvood block until thcit 
lower edges ate flush with the bottom 
of the block, Tlic shearing edges extend 
above the top of the block. 

Where holes ate desired in the 
formed part, steel dowels of the desired 
diameter arc pressed into the block. 
Rubber ejector strips arc cemented 
around the cutting parts. 

Lawrence Rheingold, Teinplet's 

£ resident, says the dies have been used 
»r runs up to 100.000 pieces and have 
been in excellent condition when taken 
off. Thev store conveniently in vertical 
tacks, taking up little room, and arc 
rcadv to go back into immediate service 
when needed. 

The TIP system not onlv produces 
dies in a far shorter time than 
customarr methods, but allows con- 
siderable savings in production time. 
This is bccau.se setup time is shorter 
and. since resharpening of shearing face 
is quick and simple, press dosvntimc 
for die replacement is cut drastically. 

Templet savs it is rate for total time 
from print to first acceptable part to ex- 
ceed man-hours, regardless of mate- 
rial, tolerances, etc. 

Old Carton Trick 

The Templet Industrial Process is 
an outgrowth of paper carton cutting 
practice, n ith which both of Templet's 
founders, Rheingold and vice ])rcsidciit 
Milt Berlin, were familiar. It also has 
been widcU' used for cutting other 
min-nietallic materials such as tublwr 
and leather. Before W'orld W'lir II. 
Riioingolel and Berlin had begun to 
adapt the (iroeess to metal stamping, 
blanking out carls' parts on a printing 

During the war, Berlin broiiglit the 
possibilities of the process to the 
attention of his superiors in the Army 
and was cs'cntually assigned to a 
Lockheed .Aircraft facility in Kngland 
and instructed to set up a shop using 
the method. In a short time a cresv 
of less than 20 had replaced the 
original complement of close to 1 ?0 
and the shop was turning out aircraft 
re]3laccment parts in production quanti- 
ties. Berlin received a citation from 
the ,\rmy Air Forces for this achicvc- 

•\ftcr the war, the partners continued 
work on the process, refining it and 
extending its applications. Now the 
process is ready to go industrialK, and 
I. H. McCiiughey. formerly of Kaiser 
Meta! Products, Bristol, Pa., has been 
ap|)oiiitcd vice president-sales and 
service, to market the licensing atrangc- 


nieiit. lie had previousi}' been with 
Piasecki and Ford. 

McCaughev says the low cost of 
Templet dies and the fast time from 
blueprint to production has often met 
with disbelief. McCaughey states that 
he himself was a scoffer when he was 
first introduced to the TIP technique 
while project manager of special military 
projects at Kaiscr-Bristol. However, a 
studv of the process conr inced him of 
its \alue to the metal-working industry 
.ind he left Kaiser to take up his present 
position with Templet. 



•Assisting McCaughey is Charles 
Ilazzard, formerly managci of sub- 
contracts at Piasecki Helicopter Cotp. 

Licensing Arrangements 

License fees are tied to gross sales. 
The minimum fee is SS.OOO a year 

SIO.OOO for companies doing SI mil- 
lion and oser. If the prime licensee 
runs a multi-plant operation, he may 
get secondary licenses for other tool- 
ing or stamping centers at an additional 
fee of 25% of the prime license for 

McCaughey says the firms which 
have expressed interest in the Templet 
process read like a Who’s Who of the 
metal-working field. In addition to 
Republic, the aviation industry com- 
panies include Ford's Aircraft Engine 
hiv., McDonnell. Piasecki, Kaiscr-Bris- 
tul, RCA. Bendi-x, Ilcintz Mfg. Co.. 
K. G. Budd Mfg. and American Puller 
Co, 

The remplet parent company will 
continue to operate as a sheet metal 
job shop. This is necessary , Rheingold 
says, to provide licensee trainees the 
opportunity of working on actual indus- 
trial problems as they come up. It will 
also enable the company to keep abreast 
of new tcquircnicnts in the field, and 
adapt the process to them. Templet’s 
job shop has about 40 industrial presses 

Templet, has been doing a half- 
inillion-dollar annual business at its 
present plant, 160 Flushing Ave., 
Brooklyn, N. Y. Management is now 
studying relocation and expansion of its 
facility, 
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Navy Coiilracls 
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the LEWIS ENGINEERING COMPANY 

naugatuck, Connecticut 


ANNOUNCING 

the new BALANCED-DESIGN SERIES of 
FAFNIR ROD END CONTROL BEARINGS 







WITH CLOSED-IMPRESSION-DIE 
DROP FORGINGS WEIGHING UP TO 


EXTRUDED LANDING GEAR 


TITANIUM PROPELLER BLADE 


TURBINE BLADES 


LARGEST FORGING HAMMER 


FOR COMPLETE SERVICE IN FORGINGS 


Ladlsh pioneering in tremendous c1o$ed-lmpresslon-dle forgings offers engineers 
new freedom In extending the Inherent advantages of the drop forging process to 
intricately shaped parts weighing as much as 10^000 pouncfs. Drop Forging close-to« 
finish dimensions materially reduce metal and machining costs . . .white improvement 
In dynamic strength and toughness mokes possible substantial reductions in dead 
weight ■ • . and higher factors of safety. 

A discussion of your products with a ladlsh forging engineer will provide spe* 
clfic date on the ultimate economy and Improvement In design you con Impart to 
your own products by specifying forgings . . • Ladlsh Controlled Quality forgings. 


OFFERS GREATER 


LATTUDE 


IN 


THE 


DESIGN 


OF 


LARGE 


COMPLICATED 


PARTS 


REGARDLESS OF SIZE, CONTOUR OR MATERIAL ... YOU CAN DEPEND ON LADISH 


LADISH FORGING ENGINEERS AVAILABLE FOR CONSULTATION 
ON USE OF FORGINGS TO IMPROVE PRODUCT DESIGN. 

LAOISH CO. We'fB inlerested.-.hsve Ladish forginf Engineer call 
Cudatij, Wisconsin to discuss application ol lotgings In our products. 







Continental is equipped and ready to take these worries 
off your mind, As producers of a complete line of aircraft 
components. Continental has both the skill 
and facilities to give you top quality work — on time. 

Why not put our skilled technicians, 
and production know-how, to work for you. 

They’re available now. Write, wire or phone 
Howard Bilderback, Mgr. Sales Engineering, at address below. 



CONTINENTAL 

CAN COMPANY ^ 




PLANT 95 Coffeyville, Kansas 


Three New Regulators 
Manufactured by Aro 

Tlic Aro Equipment Corp. of Brjiin, 
Ohio, has announced the production of 
three new pressure regulators and ,i re- 
lief valve for aircraft. T1icv arc: 

• .Absolute pressure regulator. Mcdci 
12275, for electronic equipment con- 
tnmers. uses engine-bleed air or uthcr 
dry gases. Operating at an inlet pres- 
sure of 55 to 250 psi„ the instrument 
has a flow of up to 10 liters per min. 
and can be calibrated to meet specific 
airctaft applications. 

• Air pressure regulator. Model 15200. 
for regulating compressor blctel air to 
cxtenial fuel tanks, operates without 
overboard biecd or cxtcnial leakage. 
Suitable for use with air. it is not 
affected by fuels MlL-F-5624, MIL-II- 
5156. or NIIL-r-5572 in any sequence. 

• Pressure relief valve. Model 15500 

maintains external fuel tank pressure 
within required limits. Suitable for use 
with drv air. it is not affected b> fuels 
MIL-r-5624. MII.-1I-5156 or N1II.-F- 
5572 in anv sequence. Mamifactvirer 
reports that the valve operates at 50 
psi. without external leakage. 



New Harness Tester 
for Turbojet Engines 

The universiil harness tester sliovvn 
above has been placed on tlic market by 
Greer Hydraulics, Inc., located at in- 
temationai Airport in Jamaica, N. Y- 

The tester provides a quick and ac- 
curate clicck of continuity, insulation 
resistance, interlcad shorts and shorts- 
to-ground in the electrical control har- 
ness of turbojet ciigines- 

riic daice consists of a low and liigh 
voltage test circuit, switches and con- 
trols for applving these potentials to the 
c.ible being tested and lights whicli 
indicate proper ot faulty operation. 1 he 
tester uses a 110-v., 60-cycle, single- 
phase power source and has no me- 
chanical parts. 
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Order your size of TIMKEN® 
52100 steel tubing today— we’ll ship 
from mill stock tomorrow! 


101 sizes of Timken'* 52100 steel cubiag ace available 
in mill stock to cake care of your rush hollow parts 
jobs. Order your size in less-than-mill quantities today, 
and we’li ship withio 24 hours. 

Timken 52100 steel cubiag is excellent for most of 
your high quality hollow parts jobs. l(’s a through- 
hardening steel in moderate sections. It can be beat 
treated to file hardness and tempered back to aoy de- 
sired point. And it can be used in place of mote ex- 
pensive steels. 

Available in sizes from 1" to lO'/i” O.D., Timken 
52100 steel is used for hollow parts jobs like these: 


aircraft parts, ball bearing races, pump parts and plung- 
ers, collets, bushings, spindles, grinding machine parts, 
precision iostruments, aod dozens of other jobs. 

The Timken Company is America's pioneer pro- 
ducer of 52100 mbing. And we’re the only company 
that makes 52100 steel in cubing, bars and wire. Our 
unequaled experience assures you of uniform quality 
from rube to cube and heat to heat. 

For immediate delivery of your less-than-mill quan- 
tity orders, write, wire or phone The Timken Roller 
Bearing Company, Steel and Tube Division, Canioo 6, 
Ohio. Cable address; "TiMROSCO". 



mmm 

Fine Alley 

STEEL 




SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 




PRODUCTION BRIEFING 


CLIFTON PRECISION OFFERS A 
SIZE 15 SYNCHRO TRANSMITTER 

identical to BuOrd type 15 CX 4 a 



ACCURACY SPREAD GUARANTEED 1J' or LESS 



EROOR SPREAD IN MINUTES 


The CG-15-MS-1 transmitter is interchangeable part for part with the U.S. 
Navy Bureau of Ordnance type 15CX4a synchro transmitter (Mark 22 Mod. 1) 
in every respect. 

Because of quality workmanship in this unit we are able to guarantee 
accuracy spreads not to exceed 10’. From the chart if will be noted the 
majority of production units have error spreads between 5’ and 8'— yet price 
remains exceedingly low. 

Stainless steel bearings are provided for better environmental resistance. 


FOR SALES INFORMATION, CONTACT: 

New England: The Darbury Corp., 99 Elm St.. W. Newton 65. Mass. 
Souihwesi: Ammon & Woods Asso., 4163 Glenwick Lane, Dallas, Tex. 

IVesi Coasi: Enright Engineering Co., 988 W. Kensington Rd., Los Angeles 
Home Office: T. W. Shoop, Sales Mgr., Telephone (Phila.) MAdison 6-2101 


CLIFTON PRECISION PROOOCTS CO. Inc. 



► Barry Controls Inc., Watertown, 
Mass., h.is licensed Ftitx Brumme, 
llcrmaniistrassc 7-11, Raunheirn. Gcr- 
mam-. to produce and sell its products. 
Among the |)roduets to be produced in 
Germany are isolators for mobile elec- 
tronic instruments and Lct eling Bariy- 
mounts. .sclf-lcvding machinery mounts. 

► Stiatos Div. of Fairchild Engine & 
Aiqilanc Corp. will establish a com- 
mercial products plant in October in 
Babylon, L. I., N. Y. Products to be 
manufactured will include pneumatic 
controls, valves. 

► Van der Hoist Corp. will establish 
plant facilities in Chicago. The nesv 
plant will provide for a 48,000-amp. 
Liont plating capacity. Production is 
expected to start early in 1946. 

► Fielden Instrument Division, Robert- 
shaw-Fulton Controls Co., has opened 
a western regional sales engineering 
office at 3101 Imperial Highway, Lto- 
wood. Calif., under the supervision of 
Charles J. O'Lonc. 

► Gordon Enterprises, North Holly- 
wood, Calif., has been awarded exclu- 
sive representation of Photo-Sonics data 
recording cameras. Now used at White 
Sands. Naval Air Missile Test Center, 
the .Air Force Flight Test Center, 
NOTS. Ins-okcm and other militars' ac- 
tivities, the specialised Photo-Sonics 
cameras have been used in aeronautical 
research and development since their 
introduction a year ago. 



MULTIPLE-SPINDLE semi-automalie bor- 
ing 6xturc, occupying 12 sq. ft. of floor space, 
lias reduced drilling time on a concave, 
diflicult-to-iiiachioc casHng from 10 hours 
to 45 minutes at Northrop Aireralt, Ine. 
Built to Northrop specifications by die 
Angle Computer Co.. Glendale, Calif., for 
drilling the rocket pod orifice boles for the 
F-89 Scorpion, the machine males both 
rough and finish cuts in a single pass of the 
boring bars. 


CLIFTON HEIGHTS 
PENNSYLVANIA 


AVIATION WEEK, September 12, I95S 



Structural engineers will find real scope and 
diversification at Goodyear Aircraft— where com- 
pletely new aircraft configurations, utilizing a 
host of new weight-saving materials, are among 
the interesting assignments. 

Here is an opportunity to work with Goodyear- 
built plastic laminates and bonded sandwich 
structures — to explore new avenues of approach 
to structural design through the services of the 
Goodyear-built analog computer laboratory, one 
of the largest in the world. 


In virtually any engineering specialty, a challeng- 
ing and bright future awaits creative men who 
come to Goodyear Aircraft— where missiles, jets, 
helicopters, airships and radar structures take 

We invite you to send a resumd or write for an 
application blank. Address; 

C. G. Jones, Personnel Department. Goodyear Air- 
craft Corporation, Akron 15, Ohio. 

Plants in Akron and Litchfield Park, Arizona. 


eyre doing 6ig fAings at 

good#Vear aircraft 
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u'hccc bulkheads and intcroal sttuctiucs 
arc installed; tail and nose sections go 
to bulge fonning machines. 

Nose and tail skins ate tiininied on 
special machines to produce true sur- 
faces for tlic subsequent joining Opera- 

Then sheet metal spinnings for the 
nose and tail cones eO'nc to the line 
where autonratic Hcliarc machines weld 
Ihem to nose and aft sections, .\ftcr 
Iwo special welding machines join aft 
,md center sections, tanks arc ready for 
a pressure check, crating and shipment- 
27 tanks to a truck. 

Parts sucli as bulkhe.ids. intcrcostals 
and other sheet metal, cast and forged 
piirts arc fabricated outside the special 
assembly area and then are .stockpiled 
in store rooms adjacent to the assembly 

'lire new assembly facility cmplovs 
about 50 men, working in a 50xl00-(t. 


Tank Line Goes Semi-Automatic 


Pastusliin Aviation has set a produc- 
tion rate of one jcttisonable fuel tank 
cvcr\' 4 min. for its new Los Angeles 
plant. 

To achieve this rate, tire facility 
will make wide use of seini-automatic 
special tooling, handling equi|)mont 
and gaging and machine controls. Tank 


sections are risllcd into conical or cylin- 
drical shapes in the first production 
opcratimi. then conveyed to the line 
sseUlcr which makes the longitudinal 

After the weld is rolled fl.it to 
]5roditcc uniform thickness, the center 
section goes to a sub-assembly area 


Hydranl System Fuels 
B-52s at Seattle 

USAT B-52 bombers at Boeing Picld, 
Seattle, can be refueled from hyrir.iiits 
four at a time in ivhat may be the 
world’s largest and fastest filling station, 

fuel for the eiglit-jct bombers is 
stored in three 40.000-gal. underground 

Three 75-lip, pumps can push the 
jet fuel through filters and water sep- 
arators at 1.200 gpm into a manifold 
which serves all the ground-level hy- 

Tucl flow, which can be reversed, is 
pushbutton controlled. Rows of water- 
fog 110 / 2 ’lcs arc set just below the level 
of the concrete to present the spread of 
fire. 

USAF Gets First 
Supersonic Simulator 

nie .Air l''orec has gotten its first 
flight simulator for a su|>crsonic plane, 
with delivers to Nellis AFB. Nes-., of a 
unit for the North .American l-'-lOOA 
Super Sabre. .A second unit will be 
dclisered soon. 

Scs'cr.tl simulators for Cons'air's su- 
personic F-102A ate slated for early 
installation at Tnidall AFB, Fla. (AAV 
Julv 4. p. 69). ' 

The F-IOOA simulator was developed 
bv Mclpiir, Inc., .Alexandria, Va., im- 
det suijers’ision of Wright Air Des elop- 
ment Center’s Equipment Lab. 

It required 18 months to complete 
the simulator from tlic initial design 
through final construction. 

The unit’.s weight is 11 tons. 

It takes IS. 5 kw. of power to r\in, and 
includes 4.5-ton air conditioning ca- 
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NEW SAGINAW b/b SCREW LAUNCHES A 
PROGRAM OF UNPARALLELED WEIGHT 
REDUCTION AND RELIABILITY IN . . . 



GUIDED MISSILE 
ACTUATION ! 
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Moving the 
conference table 
800 miles 


When the management group of the R. Company 
confronts important problems of production at one 
of their plants 800 miles away, they go right to 
the plant concerned. They can beet solve the prob- 
lems right on the spot. Their company plane gets 
them there fast, comfortably, and free of restrict- 
ing schedules. 

They will land at oneof over 600 Esso Dealer Air- 
ports. Their pilot will produce his Esso Aviation 


Credit Card, which entitles the company to charge 
high quality Esso Aviation fuels and lubricants, 
tire and battery service, landing fees, overnight 
storage in transit, and minor emergency repairs. 

Business and pleasure flyers are learning more 
and more to depend on Esso Aviation Products — 
used by the world’s largest airlines and backed by 
over 45 years of flight testing and research. 
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New Furnace Improves Castings 


Continuous automatic in-line melt- 
ing of aluminum alloys for casting may 
prove to be an important ad\'3nce in 
the permanent mold method of cast- 
iiig aluminum. 

A new tunnel furnace design which 
uses radiant gas burners operating at 
high temperatures to effect fast, con- 
trolled heat transfer, is said by its man- 
ufacturer to eliminate w-astefiil heating 
of heavy furnace equipment and large 
reserves of molten aluminum. Tlie de- 
sign has been in operation on a pro- 
duction basis for the last year at The 
Monarch Aluminum Manufacturing 
Co., Cleveland. 

John tl, Keating, Monarch’s viee- 
])rcsidcnt in charge of manufacturing, 
cites there advantages of the new sys- 

• Quicker start-up. Pouring tempera- 
ture can be reached in less than three 
hours. Conventional reverbatorv fur- 
naces of the same capacity (1,500 to 
3,000 lb.) take about 24 hours- 

• Reduced fuel costs. Performance 
records show 1.9 cubic ft. of gas con- 
sumed per lb. of aluminum melted with 
the new process against 3 cubic ft. pet 
lb. using the old method. 


weather shutdowns are ar'oided since 
heat reduction makes it possible for 
a worker to operate furnace indefinitely 
without discomfort. 

• Less labor turnover and training costs. 
Continuous employment and better 
working conditions ha't resulted from 
heat reduction. 

■ Insured quality control. Casting of 
the same analysis as the ingots nom 
which they arc poured are teproducibly 
imifomi from casting to casting. In- 
termediate alloys can he obtained by 
mixing ingots of different compositions 
or sizes in the same eharge. 

As applied at Monarch, the relatively 
small tunnel furnace slopes domiward 
from the input to the output end. 
Oxidc^oating ingots arc loaded at the 
upper end and automatically pushed 
lengthwise under a roof of radiant burn- 
ers. The melting rate and pouring tem- 
perature are controlled bv rraulating the 
speed of ingots through the furnace 
and the fuel input to tlic burners. 

The molten aluminum flows con- 
tinuously through an opening near the 
lower end of the furnace directly into 
a pouring ladle. The cycle from cold 


ingot to liquid takes from 
minutes. 

Combustion products provide pre- 
heat during the first two-thirds of ingot 
travel; sixty burners prox'ide a radiant 
roof 10 ft. long and 3 ft. wide over the 
final one-third. The short licat cycle 
does not hold the aluminum liquid 
long enough for much dross to form 
and keeps gas absorbtioii at a minimum. 

Ihe new type furnace was jointly 
engineered bv Monarch and the Sclas 
Corp. of America, Philadelphia heat 
processing engineers- Sclas will build 
continuous melting furnaces for found- 
ries working in aluminum and other 
low-melting-point alloys. 

USAF Contracts 


I'ollowing is a list of unclassified con- 
tiacts for S25.000 and orer, as released 
by Ail Force Contracting Offices: 
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LIMIT 

SWITCHES 

Only Electro-Snap Hermetically-Sealed Limit 
Switches have ALL parts (terminals, switch and 
operating mechanism) sealed in a dry, inert gas. 
This complete sealing insures dependable op- 
eration anywhere — at any altitude, temperature 
or humidity. That’s why we can say "this switch 
is environment-free." That’s also why Elec- 
tro-Snap Hermetically-Sealed Switches are first 
choice of leading aircraft manufacturers for 
landing gear control and other aircraft switching. 


ELECTRO -SNAP 
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OPERATIONS ENGINEERS 


Concurrent with the establishment of a Military 
Relations Department at the Fairchild Aircraft Divi- 
sion, an Operations Engineering organization has 
been established. The purpose of this new group is 
to provide technical information for use by Fairchild 
Military Relations representatives, as well as by per- 
sonnel in Fairchild’s engineering departments. This 
new group will conduct studies on specific Fairchild 
airplanes, as well as systems studies relating to pos- 
sible future Fairchild developments. 

The scope oj this orgunization is such 
that additional engineers are required in 
the following fields; 

Aircraft Utilization 
Airborne Electronics 
Climatology 
Economics 
Military Operations 
Operations Research 
Propulsion 

The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for hospi- 
talization, retirement plan, sick leave, etc., arc also 
provided. 

Send compute resume of education and expe- 
rience. together uitb salary requirements to: 
EMPLOYMENT MANAGER 


■1 tHElHI IHD lltPLlNE COttOaiTIOII 

Fairchild 
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SUSPECT those 
tube failures? 


You should... because the service 
life of a tube you now accept as normal 
n be greatly extended with lERC 
mounting techniques. Witli other 
methods, high operating tem- 
peratures deteriorate the 
tube . . . causing those 
premature, so-called 
■'normal" failures! 


AMC Announces 
Staff Changes 

Oayto, i--\it Materiel Command has 


(Icnggclcr .succeeds Col. Ulilc as chief 


. . position 


named 15cputy Director of Mobilira- 
tion, succcMing Col, foe Daniel. 

The eight operational teassi|nnicnts 

♦ Col, Francis J. Cort. nesv drief of the 

quarters, US.^F. "here he was Deputy 
Assistant for Mutual Sccurih’. 

• Col. Philip Kulil. technical assistant 
for production engineering in the In- 


• Lt, Col. Dcsidcr A. Siracoc. 
chief of the Industrv Support 




AIRCRAFT- MARINE PRODUCTS, INC., aiOO Paxton Street. Harrisburg, Pa. 

In Canada; AlRCRAFT-tslARINe PRODUCTS OF CANADA, LTD., 1764 Avenue Road. Toronto 12. Ontario, Canada 
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high temperature alloys used in the production 
of aviation's most advanced heat engines. 
Quarter-million volt X-rays, which can "see" 
through tVi inches of steel .. .ultra-violet 
radiation . ..powerful magnetic fields-these are 
the "eyes" used to ittsure that these precision- 
built structures ere internally sound. Working 
with S9 different alloys, Ryan's production 
department Is virtually a laboratory-controlled 
operation where science and skill merge. 


Another Example of How 

RYAN BUILDS BETTER 


Kyan’s unique abilities for meeting difficult 
production problems are exemplified in the 
field of high temperature metallurgy. Here, 
Ryan’s specialized knowledge creates parts 
which "live longer" in the seething infernos of 
jet engines, rocket motors, afterburners and 
exhaust systems. Advanced metaUurglcal 
research provides Ryan with intimate know- 
ledge of the nature and behavior of even the 


newest, least understood super alloys- Through 
close integration between laboratory and fac- 
tory, this knowledge becomes a basic part of 
aircraft production know-how. 

For 32 years Ryan has been a leader in air- 
craft and component manufacture and design 
. . , and fay doing more, because it understands 
more, Ryan continues to contribute materially 
to America’s air superiority. 







_ 
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AERONAUTICAL COMPANY 

SAN OIECO IS, CALIFORNIA 
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CAL Works to Adjust 
Man to Supersonic 


Subtonic mnn bnn been IfiriiM iula 
Ihe luperionic era. nnii he eannot >i<r- 






up IP Ihe mllilarr >» lake over the 
leatlerthlp in ihe fielii. to proviiie ihe 
/uniiM, Ihe paper uork. the propraniK 
an, I, finally, Ihe ■‘guinea pigt" to lesl 





u Ihe'’ reMcarch'‘being carried on at Ihe 
Cornell .leronaulical Lahoralory, fiic.. 
0/ Buffalo. N. Y., a lairlr neu, deelce 
in il. own right. A rum, nary of the 
laboratory'i work, prepared for Aeiation 
Week by a CAL Uaff member, follow: 

The studies at Cornell Aeronautical 
Laboratory, Inc., can be di\idcd into 
tlircc basic groups: function (of the 
pilot), comfort and safet}. They have 
included head impact insostigation, 
automatic parachute releases, super- 
sonic cockpit studies, development of 
padding materials, evaluation of human 
movements (kinetics) in craslics and 
aircraft tire testing. 

Basic to human engineering des elop- 
ment is the provision of aircraft "crash- 
worthiness." Obviously, studies of 
human factors in flight should begin 
with means of sas'ing life and proent- 
ing injury. 

Research has shonm tliat three out 
of four crash fatalities result from 
head injuries. Head impact studies at 
Cornell Aeronautical laiboratorv for 
the Medical Sciences Disision of the 
Office of Naval Rescarcli gave tliree 
definite conclusions: 

• Tire head will be critically injured 
in a cnisli against a flat, rigid surface 
at an as’crage impact cnergs- of about 
600 in./lb. (60 mclits multiplied bv 
ten pounds). 

• If low density, energy-absorbing mate- 
rials are used as p,idding materials on 
the crash surfaces, the head can take 
impacts five times greater than if crash 
surfaces arc not so padded. 

• Surfaces which the head may strike 
in a crasli should have four characteris- 
tics: they should be flat or with large 
radius of curvature, rigid enough to 
help support the head but deflect under 
contact, smooth witli no sharp edges, 


deformed so as to provide as large a 
contact surface as possible. 

To prevent pilots from losing con- 
sciousness in a crash. CAL studied 
existing liclmets and offered a new 
design. The beam-pad liclmet which 
acts as a beam to distribute the force 
of a blow met a wide area of the 
wearer's head and acts as a soft cushion 
for comfort- 

A unique feature was a geodetic 
suspension system. This consists of a 
strap arrangement to cradle the helmet 
on the head so that, regardless of the 
angle of a blow, the helmet does not 
"bottom” against tlic head in a cr.ish. 


Accident prevention and lessening ot 
effects when accidents do occur was 
another phase of safety rcseatch. CAL 
engineers used test equipment consist- 
ing of a typical, light weight auto and 
dummies dynamically similar to human 
counterparts. 

A marked similarity between tltc 
effects of auto and plane crashes had 
prcsiouslv been noted. In most cases, 
findings here arc applicable to aviation. 
Accident Movements 
Tc-sts showed that mor’cinent of 
vehicle occupants in the front seat 
during crashes arc predictable. Tirst, 



con be a port of the research and development team 
at Morquardf, one of the nation's lenders in jet pro- 
pulsion. You ore rot hompered by restrictions necessarily imposed 
by larger, more complex organizations , . . ol Morquordt, the sky 
has no limit! If you're eoger to begin creative thinking and doing 
... if you wont to start building the foundations for your castles 
in the sky ...then Marquardt is the place for you! 

You will enjoy living in climote-perfect Son Fernando Valley— 
you will enjoy working with ond for people who hove their eyes 
on the skies of the future, where altitudes, speeds and occel- 
eration are limitless! 


marquari 
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ALAR 

Anti-G Suit Valves 


Today's supersonic speeds leave no time for 
second-guessing ... or black-outs in power dives 
and turns. That's why Alar Pressure Regulating 
Valves, for the control of Anii-G equipment, are 
recommended for installation in present doy 
craft. Manufactured in exact accordonce with 
Defense Department specifications, Alar Anti-G 
Valves operate from ony compressed gas source, 
ond automatically reduce the pressure to properly 
operate a pilot's Anti-G suit during periods of 
positive accelerations. They "think for the pilot" 
at a time when peak alertness is vital. Featuring 
direct, in-line action. Alar design completely 
eliminates all levers and pivots, to insure absolute 
operating dependability. Write for details. 


ALAR PRODUCTS • INC. 

1071 POWER AVENUE • CLEVELAND 14, OHIO 


Specialists in 

the design and development 
Df dependable pressure 
regulating instruments 
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torso rotation about the hip joint is 
followed b>’ an acceleration of the body 
upward and forw-atd at about a 45° 
angle to tlic vcliiclc. 

After tlie body strikes the \eliiclc 
interior, the next iiiovcnient depends 
on specific test conditions. The driver 
consistently suffers a chest blow against 
the steering wheel and a head blow 
against the upper windshield or 
adjaccot moulding. 

Knowledge of these motion cltarac- 
tecisties in craslies has been a great 
aid to engineers in dcscloping safety 
des'ices- However, safety in aviation is 
a complex of many factors. Because 
takeoffs and landings, for instance, can 
be dangerous maneuvers, meclianical 
pilot aids, such as the mstrumciit 
landing system (ILS) arc expedient. 

CAL. under an internal research 
grant, developed a svstem known as 
binaural guidance to he used in con- 
junction wHth ILS. This system frees 
the pilot’s visual attention from hi.s 
array of instruments by giving him 
some auditors' signals tiuough ear- 
phones. It can guide him through 
vertical and lateral flight, in take-offs 
and approaches when the visual strain 
is greatest- 

liinatiral guidance conforms with 
usual radio-range guidance systems in 
this respect the pilot flics awav from 
the code to reach the beam center. For 
instance, in binaural lateral guidance, 
tic turns right when the signal is prom- 
inent in his left ear. 

Use of binaural system also was 
suggested in a study of blind landing 
systems which the laboratocv per- 
formed. In evaluating needs for an 
automatic carrier landing svstem, the 
usual blk-dowii procedure— coupled 
with a simple system of frequent 
bin.iural systems— was suggested as a 
means for the aircraft to appro.ich the 
carrier safelv. 

Automatic carrier landing svstems 
used at airports cannot be cntirelv ap- 
plied to aircraft carriers since the car- 
rier’s available landing area is small 
and unstable. This investigation out- 
lined some problems that have to be 
considered in development of auto- 
matic carrier landing svstems; Traffic 
patterns, radar equipment, antenna 
stabilization, computers, safetv devices 
and the guidance data technique just 
mentioned. 

Lessening tlic effects of acceleration 
on the pilot is one of the greatest prob- 
lems human engineers must solve. In 
1*)46, one of the lahoraforv’s pioneer 
efforts- for the Acro-Mcdical Laboratorv, 
Wright Field, was the development of 
equipment which would produce c.x- 
treme forces on the human bodv and 
enable engineers to study the plivsio- 
logical reactions of the pilot. Known as 
a dccclcrator. it was a controlled means 


of simulating crash lanaings or violent 
maneuvers. 

Comparative physiological studies 
were possible with this equipment. 
Even racial reactions were tetoidcd by 
a higli speed canicra mounted inside the 

Three years later, experimental pilot 
equipment to produce angular accelera- 
tion was developed. The equipment 
was cliicfly concerned with a cockpit of 
moderate size vvliosc rotation about a 
fixed axis was to be carefully controlled. 
Supersonic Cockpit Study 


sonic cockpit study. The Special De- 
vices Center, Office of Naval Research, 
contracted vvitli CAL early in 1947 to 
look into Iiuman factors in supersonic 
cockpit configuration. The result was 
a monumental joint effort of the Acro- 
Mcclianics and Engineering Physics 
Dep-jrtments at C.\L and the Cornell 
University hledica! College in New 
York City'. The project report, written 
as a guidebook for aircraft designers, is 
a compilation of articles and reports 
and evaluation of the pliysical and 
psychological reaction to supersonic 
flight- 

This project has since been revised 
and expanded to include research data 


Another study of significance in the 
liuman engineering field was the super- 
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Arranging ctjuipinciit in a supersonic 
cockpit is an outgrowth of the accelera- 
tion problem. In supersonic flight, the 
pilot must assimilate and integrate data 
from instruments faster than ever be- 
cause greater distances arc covered in a 
shorter time. However, he mav be in an 
inconvenient position. 

If he is in a prone or supine position 
to take the stress of high siKCds. his 
cabin work area may have to be rear- 
ranged. Because of repositioning, in- 
struments should take up the least 
irossible s[jacc and still be readable. Tlic 
number of instniments should be mini- 
mized. but superimposing scs'cral indi- 
cators on one dial only makes the 
pilot’.s job mote difficult. 

Also mote «ork on cabin areas is 
needed, and the rotatable scat design, 
prcsiously mentioned as a means of 
helping the pilot stand tire effects of 
s|)ccd, must be given mote detailed 

The Pilot and Temperature 

Another pilot consideration, temper- 
ature ensironincnt, was studied in two 
phases: heat and cold Icrcl tolerance 
and the pilot's psycliological and pln sio- 
logical temperature tolerance. 

The pilot handles his ship ineffi- 
ciently at a certain Icsel of heat and 
cold, even though phrsicallv he may 
be able to stand that'lcrel. So. con- 
sidemtion had to be given to both 
the physiological and psycliological 
tcmpcr.iturc barriers- 

,As fliglit speeds increase, tempera- 
tures ti.se in the boundary layer (air 
near the plane’s surface). Heat flon.s 
to the cabin w'.ill and then is trans- 
mitted to the cabin from which is must 
be teinosed or else cooled- 

•An intniwall cooling ssstem to cir- 
culate cooled air through the cabin, into 
the space between two layers of insu- 
lation in the wall and then discharging 
it to the outside, is discussed in the 

Kinergcncy escape is another coniplex 
problem at supersonic speeds. Para- 
chute and ejection seat escape may 
cause a severe opening jolt, lack of 
oxygen, bends or frostbite during 
descent. 

Tlic extreme air velocity wliich hits 
tlie escaping pilot mav cause him to 
lose consciousness. The opening jolt 
in a parachute is three and unc-h.ilf 
times greater at 40,000 feet than at 
10,000 feet- If a man does sur\'i\c 
this initial shock, lie ma\' either freeze 
during the de-scent or run out of 
oxygen. 

These emergency escape problems 
were considered in an evaluation of a 
jcttisonahlc capsule, sucli as the cabin 
itself. As long as the cabin wall of 
the jcttisonablc capsule is not ruptured, 
the cabin air will have adequate oxygen, 


obtained from eutrenf suncrsimic rc- 
scatcli aircraft. This manual is used to- 
day in rescarcli departments of most 
aircraft and aircraft equipment manu- 
facturers. 

Some years ago .aircraft designs wctc 
considercti adequate if the pilot re- 
turned safely. Criteria cltaiigcd as aerv 
liigli or low tcmpcratiucs, poor \ision, 
noise harrasmicnt. hvpoxiz (lack elf oxy- 
gen) hindered pilot efficiency at high 
speed and altitudes. Mounting pilot 
complaints finally gaic rise to complete 
reeogiiition of human factors involved 
in flight. 

CAL's supersonic cockpit report cov- 
CTS temperature environment, ecmtrol- 
labilitv of the plane, emctgcnci' escape, 
effects of acceleration, noise, equipment 
arrangement, \ision, pressure, cosmic 

Crouching or straining, two stratc- 
gems employed to prevent effects of ac- 
celeration. arc now beUeved to cause 
ruptured disc or early fatigue. Prone or 
supine position in VTOL aircraft may 
cause brain damage from shocks if 
power failure or cabin jettisoning oc- 

An automatic, rotablc anti-G seat, 
controlled by an clcctro-hvdraulic mech- 
anism, was reconinicnded as a possible 
answer to the acceleration prohlcni in 
the report for the Office of Nasal Rc- 
search. 
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Rings welded from 

THIS SHAPE 


instead of THIS BAR 


SAVED $112,084.00 

on a single order of flash-welded rings! 




Substitution of a mill-roiled section for a 
forging previously used, cut the weight of 
a rough ring 114 lbs. Combined material 
and machining savings realized in the fin- 
ished ring amounted to $200.15 per ring 
—a total of $1 12,084.00 on a single order. 
Economies like this are being effected 
every day by roli-forming and flash butt- 
welding of special mill-rolled shapes. 
Perhaps our Industrial Products Division 
can help you reduce production costs on 
similar circular components. Write today 
for complete information — include blue- 
prints — we will be glad to study youf 
problem. 


AMERICAN 

WELDING 


THE AMERICAN WELDING & MFG. CO, 




Automate for top performance with . . . 



More and more of industry’s automation problems today- 
solved with T-J Spacemaker Cylinders! New compact design 
and many more plus features for a new high in efficient cylinder 
performance and dependability. Wide range of styles, capacities 
... to help you save labor, reduce costs on all kinds of push-pull-lift 
jobs. Send for bulletin SM-15S-1. The Tomkins-Johnson Co., 
Jackson, Mich. 



and tlic cabin itself will ptevent exces- 
sive and dangerous variations in tem- 
perature during the fall. 

Limitations of the capsule also are 
discussed: difficulty in cicating the air- 
CTaft on separation, stabilizing the cabin 
during descent, decelerating the cabin 
before pilot escape or landing. 

Air Pressure 

Air ptessutc poses a particular prob- 
lem in supersonic flight. Pressure de- 
creases with increase in altitude. Man 
needs sufficient pressure to permit oxy- 
gen absorption thtongb lung capillaries 
into the blood stream. Thetefote, some 
kind of pressurized cabin to increase 
prc.sMite must be used in supersonic 
or high-altitude flight. 

Ilowcser, a completely pressuiized 
cabin presents the possibility of explo- 
sive decompression and a ruptured 
cabin wall. Since rapid descent to 
present loss of o.xygcn is ptccludcd by 
high altitude requirements of supci- 
sonic planes and self-scaling walls and 
auxiliary air equipment are impractical, 
it svas asncludcd that partially pres- 
surized cabins, partial pressure suits and 
pressure breathing cquipmait provide 
the best crnetgcncy mcasutes. 

Manv CAL studies have followed 
through on the supersonic cockpit pro- 

Controllability, a significant part of 
the project, today is recognized as a m.i- 
jor laboratory work. 

Aircraft Controls 

The first airpkmc control.s were rud- 
der pedals and a stiek. Today, controls 
are highly complex, lire laboratory has 
devised a means of linking serxo sys- 
tems to control systems to case the 
pilot’s burden. 

The pilot maintains complete com- 
mand of the plane through conven- 
tional cockpit controls but. b;’ means 
of highlv specialized equipment, con- 
trol surfaces move independently and 
thercb)' introduce stabilih' into tlic ait- 

A further dcvclopmait, a knolxoii- 
trol svstcin, superimposed on this 
equipment, adjusts the stick force and 
motion to the amount the pilot wants 
for proper control •‘feel." A simple 
change of knob settings will vary the 
"dcsi|n" of the plane in flight, and the 
effect of the "design changes” on sta- 
bilitv and control of an aircraft can be 
evaluated. 

Numerous military pilots ha\'C test 
flown the variable stability aircraft to 
evaluate the various settings and the 
aircraft’s consequent behasior. Ul- 
timatclv. research such as this will 
enable designers to build airplanes 
witli the optimum in handling char- 
acteristics and “fed” for the pilot of 
IIk future. 
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This Coupon Brings 
You the NEW Aeroquip 
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MAIL TODAY! 
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BUSINESS FLYING 

N.J. Firm Begins New Program 
For Leasing Twin-Engine Planes 


Ayci Lease Plan Inc^ of Linden Air- 
port, N. J., recently began a new twin- 
engine aircraft dry-lease plan designed 
to fit the requirements of small corpora- 
tions either unwilling to make heavy 
capital investments or wanting to ol> 
tain practical operating experience be- 
fore deciding on ownership. 

I'hc initial success of the program, 
Ayer reports, has been such that several 
additional aircraft will be added to the 
for-leusc roster within the next several 

Basically, the lease provides for 30- 
days use of a Beech C-18S for SSOO, 
including hull insurance, Other charges 
such as pilot’s salary, fuel, maintenance 
and liability insurance, are borne by the 
leasee. 'Hicre also is a charge of four 
dollars per engine hour which is ap- 
plied against the engine overhaul at 
000 hr. 

Another requirement is that the cus- 
tomer perform 100-hr. checks on the 
airplane. During the term of the lease 
the customer am fiy the airplane any 
number of hours or base it at any place 
he chooses without affecting the basic 
SSOO rate. 

The customer is permitted to modify 
the airplane's interior if he desires and 
to install additional or supplementary 
equipment which am be removed when 
the aircraft is returned. In some cases, 
Ayer may offer to purchase the installed 
equipment if it enhances the plane's 
leasing value. 

If the leasee takes a plane for one 
year, a portion of the net rental— gross 
rental mimu hull insurance— is applied 
to the airplane's market price, which is 
agreed upon when the contract is 

Fred Ayer, president of the leasing 
firm, told AviarioN Week that he nn- 
dertook the venture after encountering 
stiff resistance in selling multi-engine 
equipment to many coiiceros, particu- 
larly tho.se without coqroratc aircraft 
experience. Such companies svant to 
feel their w~ay into the operation with- 
out making a heavy commitment for 
something they fear might not work 
out. \ proposal to buy an airplane 
might also meet stiff opposition from 
the board of directors or stockholders. 
However, if an airplane can be leased 
i)d operating c-xpcticnce gained, the 
chance.’ of an cs’cntual sale arc in- 
creased. 

Other opportunities include the leas- 


ing of planes to finns with hcar y sea- 
sonal tras’cl periods and during sales 
conventions when some companies have 
to move a large mmibcr of personnel 
from various locations to the meeting 
site and then back again. 

Ihc leaser currently has five planes 
on its list; two Bcecli C-8Cs, a Con- 
tinental-powered DIS whicli leases for 
Sl.OOO a month, a de Ihwilland Dove 
at S1.750 a month and a Lockheed 
rV-I Ventura for 53,000 a month. 

Ihc P\'-l Ventura is being presently 
offered bv Ayer only on the basis of a 


six-months minimum lease agreement. 

Three of the Twin Beeches art tut- 
rcntly working; one is in Canada, an- 
other in Guatemala and the third with 
a firm handling cargo charter for a 
large corporation, 

Ascr expects to concentrate on the 
twill Beech as leasing equipment and 
develop tliis operation much iis Leeward 
Aeronautical in Miami has specialized 
in DC-3s-Lteward reportedly now- has 
more than h' o dozen DC-5s on lease— 
but the eventual eomposition of the 
Ayer fleet will depend upon customer 
)5tcfcrcnccs. . 

Ayer also admits that the venture, 
begun in mid-August, is still largely 
experimental and that he has much to 
learn about the problem.? involved— the 
segments of industry that will prove to 
be the most effective market, how the 
customers will handle the planes. Ihc 
tv pc planes tlicy want most and the best 
equipment for tlic job. 



Converted Convair L-13A 

'Ihc cight-passciiget Husky Mk. 2 shmvn above lias been converted from a Ccnivait L-13 
Army liaison plane by Caribbean liudcis for tlie Socicte Aerinnc de Transports Gtiyana- 
Anliiles Airlines. Ihe Husky can be transfomied into a cargo handler by removing ibe 
rear .scats. It is powered by a Lycoming Rfi80-13 300 hp. engine. 
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Over 1000 Standard Aircraft Extruded Shapes 
Now Being Warehoused 



Convair — like many major airframe manufacturers 

throughout the country — calls on Pioneer 

Aluminum Supply Company for aluminum aircraft extrusions. 


Pioneer warehouses over 1000 different shapes 
of aircraft alloys 2024 and 7075 and all Army-Navy 
dr awing standards and standard open die extrusions. 
Tliis stock, over 800,000 pounds, is the largest 
in the aircraft industry. 



aluminum supply company 
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Pleasure Flyers Lead 
In 1954 Aceideiits 

Pleasure flying accounted for the 
greatest number of non-carricr small- 
plane accidents in 1954 according to a 
detailed Civil Aeronautics Administra- 

Of tljc'3,010 accidents in this cate- 
gory, pleasure flyers accoimtcd for I,- 
674—199 of svhich were fatal and pro- 
duced a death toll of 364. The analysis 
does not include agricultural flying ac- 
cidents which will be dealt with in a 
later study. 

Colli.sions. mostly on the ground, 
spins or stalls and ground loops ranked 
as tlic top three causes of lightplaiie 
accidents last year, according to the 
CAA. ['he\- accounted for 65S. 361 and 
409 aecidenf.s respectively. Spins and 
stalls ranked highest as the cause of fa- 
talities with 191 deaths or 36.1% of 
file tot.il. 

Most common cause factor resulting 
ill accidents and fatalities proved to be 
tlie waithcr, nhich took the lilamc for 
897 incidents. According to phase of 
operation, accidents during landing to- 
taled l.lSl; in-flight 79’; t.ikcoff 666, 
and taxiing 197. 

Flight Safety Group 
To Aid Business Flyer.s 

llie I'light Safety I'oundation is re- 
ccisiiie strung backing from corpiratc 
aircraft users for its new progiain of pro- 
viding technical guidance and liaison 
for business Avers on important opera- 
timiiil and safetv problems. 

Some tlirec dozen corporations al- 



rcadv have made financial contributions 
to help I'Sr expand its new services, 
an PSF spokesman told .Aviation 
W'eex. riig I'oundation tentatively 
plans to hold its first forum for business 
pilots and operators sometime next 
month. The meeting place has not yet 
been determined but the leading con- 
tenders at present are New York and 
Cleveland. 

The new dcjxittmcnt collects infor- 
mation from corporations on operat- 
ing ptocedurcs, maintenance problems, 
mechanical troubles and their remedies. 
The material is correlated and circu- 
lated among business flyers for their 
guidance- Also FSF, with its numerous 


contacts with airlines, industry and 
govcmnicnt agencies, can keep mem- 
bers posted on developments relating to 
their operation.s. using material col- 
lected as a result of its overall advisory 
functions. 

A corporation pilot told .6viation- 
Wei;i; that there has long l>ccn a need 
for such a "clCTting liousc" that would 
guide business plane users, particularly 
in maintenance, safety and operating 
procedures, "W'e used to get a lot of 
help from our friends in the airlines,” 
he said, "but now they arc flying newer 
and faster equipment and they don’t 
have the same problems anymore." He 
noted that corporation flyers had tried 
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SPECIFY SPERRY 


Integrated Instrument System 


I 



New system provides simpler. 


more pictorial cockpit information 


MODEL C-6 


MODEL R-1 


MORE FLIGHT DATA, In dearer visual form, 
in less space . . . this is a modem cockpit 
need now answered by Sperry instrument 
specialists. With the Sperry Integrated 
Instrument System, three new instruments 
are incorporated into the basic six now in 
common use, ^ving the pilot more of the 
data he needs— simpiy, conventionally, pic- 
torially— without increasing the number of 
instruments on his panel. 

The Sperry Integrated Instrument System 
consists of a more accurate and reliable 
primary direction instrument, a combined 
flight director and gyro-horizon, and a pic- 
torial deviation indicator. Manual control 
of higher performance aircraft— through all 
phases of vfr and ifr flight plans— can be 
an orderly, efficient procedure with these 
panel aids. 


Model C-6 Gyrasyn* Cempase uses a mas- 
ter indicator with rmi (Radio Magnetic 
Indicator) presentation and data transmitters 
for providing accurate heading information 
to other equipment. A settable course marker 
also serves as the heading selector for the 
flight director. Model C-6A Oyrosyn Com- 
pass is also available with integral switch for 
selecting input to radio pointers, 


Modal HZ-1 Horizon Flight Director is a 

pictorial horizon with conventional sensing, 
effectively combined with the well-known 
Sperry ^ro Reader* Right Director. The 
non-tumbling horizon is graduated to =90* in 
pilch from level flight and provides pitch and 
roll attitude information at ail times while 


present and future aircraft. The Sperry Model 
A-12-I Gyropilot* includes these new panel 
instruments and is operated from the same 
remotely mounted, non-tumbling gyros. 

For complete information write our Aero- 
nautical Equipment Division. 


flying "zero" on the Right Director. When 
not in use the Right Director pointers can be 
retracted from view. 


Medal R-1 Pictarlal Deviation Indicator 

displays aircraft position with respect to 
ground radio faciUlies. It includes a new pic- 
torial presentation of the to and from zones 
of voR, and an omni-bearing selector. On 
n.5 it provides both glide path and localizer 
deviation. 

The System also includes a new lightwei^t, 
transistorized computer for more stable cou- 
pling to iLS during manual approaches. This 
Model Z-4 Right Director Computer is com- 
pletely free from the effects of cross-winds 
and varying pitch attitude resulting from 
changes in speed and loading. 

The Integrated Instrument System is flex- 
ibly adaptable to all types of installations for 







Aircraft 

Controls 


• • • ehosen for new 
Learsfar executive transport 
temperature control system 


Built entirely to airline standards, the new twin-engine Leorstai 
offers business firms sn executive aircraft with outstanding 
speed, range, safety, and comfott features. And, as on all lead- 
ing commercial airliners and the majority of multi-engine 
business aircraft, an automatic Batber-Colman cabin temper- 
ature control system has been selected as standard equipment 
for the Learstar. This system automatically cycles the combus- 
tion heater to maintain selected cabin temperature within 
plus or minus 2° F, Thus, Learstar passengers are assured 
comfort aloft . . . just as are the many others who travel via 
ihe hundreds of Barber-Colman equipped multi-engine busi- 
ness .aircraft operated by some 22S individual firms 
throughout the world today. 



The complete line of Barber<olman aircraft controis includes: 
Temperature Controls; Actuators; Positioning Controls; Elec- 
trie and Pneumatic Air Valves; Thermo-Sensitive Elements; 
Sub-fractional hp Motors; Ultra-Sensitive Polarized Relays. 
Complete catalog available . . . send for youts. When you 
have need for highly dependable controls, specifically designed 
for your application, consult Barber-Colman Company. Engi- 
neering sales offices in Los Angeles, Seattle, Baltimore, New 
York, Montreal 


Barber-Colman Company 


DEPT. U. 1422 I 


STREET, ROCKFORD, ILLINOIS 


0 COMMANDER CONTROL P; 
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unsuccessfully to enlist tlic aid of sev- 
eral organizatiuns in tlic problem. 

When tiK at'iatiiin manager of a 
large corporation submitted the pro- 
posal to the b'light Safety Foundation, 
it received immediate and cntliusiastic 
response from man.iging director feiome 
I.cdcrct wlio had been thinking along 
the same lines for some time. The job it- 
self has been assigned to Randall fl. 
Carpenter, manager of h’SE's Air Trans- 
port Division and on laive of absence 
as an American Airlines captain. 'Hie 
activih' is based at tlic I'oinidation’s 
licadquarters, 471 Park Avc., New York 
Cits. 

Carpenter said the activity will main- 
tain a neutral stand on inquiries about 
new equipment. Itwill, liowescr. check 
the requirements for such equipment 
and pass them along to the potential 


user fur use in evaluating available types. 

Ibc foundation also can establish 
contact vv ith manufacturers for business 
plane users on special problems. Car- 
penter mentioned one case vvlicrc a 
corporation vvnnted to replace fire de- 
tection gear it was using with something 
more modern. However, tire tvpc it 
wanted was not vet commercially avail- 
able. 

Tlirougli I'SF, the comporation ob- 
t-.iincd the necessary draw ings and speci- 
fications and lind the equipment made 
by another firm. 

Flight Safely Bulletin.^ 

Air safety bulletins index for 1954. 
including business pilots notes, is being 
issued bv niglit Safetv Foundation 
inc., 471 Park Avc., New York 22. N. Y. 
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From the Stoddard-Dayton to the Super Sabre 



Speco’s creative engineers have opened 
new horizons in precision ! 


Tt you recall the Stoddard-Daylon, then 
surely you remember the Jenny — the 
sweetheart of World War I, They were a 
couple of kids who “grew up together” 
. , . the car and the airplane. And today 
their grandchildren ore the mainstays of 
our national economy. 

We like to feel that our leadership ia 
precision on a mass production basis has 
played a big role in this growth. Our 
work in all industries— automotive, avia- 
tion, industrial , . . in fact, in all fields of 


mechanics and hydrauhes — has made 
great contributions. Our team of pre- 
cision engineers, toolmakers and machin- 
ists makes certain that If We Ship It . .. 
Ws Right! If you have a job with which 
you feel we might help, a sltort letter or 
a telephone call will bring prompt, sound 
guidance. Or if you’d like the whole 
SPECO story— from plant to people to 
products, send for our new Plant Bro- 
chure. The Steel Products Engineering 
Company, Springheld, Ohio, 


THE STEEL PRODUCTS 
ENGINEERINQ COMPAN 





PRIVATE LINES 


Riley '55 twiiKngine Navion recently 
was ferried across the Xorth Atlantic 
In- h'leetsvav Kerrvins Scrsicc with a 
iionnal fuel load. OiiTs- change was the 
addition of some luw-ftccjucncy tnins- 
mitting and reccising equipment. Tlic 
twin-N'avion was purchased by the Ocr- 
likon 'l ool & .Anns Corp, n'f .America 
for a subsidiars’-the Cniitiavcs Co., of 
Zurich, Switzerland. 

Bladder fuel cells in center section 
jiid outer wings and a capacitance-typo 
gaging system arc foitiitcs of a Kitestonc 
Tire & Rubber Co. Lockheed Lodestar 
wlrich was converted by Tcmco-Gtccn- 
villc, Tex, Ihis is the first of scscral 
Firestone Lockhccds to get the new 


Scintillation Counter SC188DA foi 
airborne use in locating uranium fea- 
hircs dual level diseriinination against 
liigh and low cnergs- radiation for lim- 
ited spectral selection and svnehronous 
losing of absolute altitude and count- 
ing rate with dual recorder. Rates of 
200 counts/sec. per microroentgen 'hr. 
and higher ate stated to be available. 
Mt. Sopris Instrument Corp., n20 
Pearl St., Boulder, Colo. 

North American Van Lines, Inc., Ft. 
Wajne, lnd„ has purchased a Beech 
Super 18 to replace an e.irlier Twin 
Bccch. Company President James D. 
Kdgett says he flics approximatciv V 
000 mi. a month in the Ann’s plane 
. . . M.irold S. Vanderbilt lias purchased 
a 12-place Lcarstai equipped for trans- 
ocean flights. 

Radar installation developed for Lftir- 
siar is expected to improve the business 
plane’s aerodynamic cliaractcristics and 
increase cruise speed by several miles 
Jicr hour. Lear Aircraft Engineering 
Division. Santa Monica, Calif., reports. 
Transmittcr-rcceii'cr is installed in ap- 
proximate center of radio rack im- 
mediately aft of the .scanner to hold 
length of wa\e-giiidc to a few inches 
for minimum signal loss. Lear ha.s two 
Leaist-ars in the shops getting the in- 
stallation using Bendix RDR-IB X- 
Band svith Racoii Station plotting. In- 
stallation is also applicable to Lodestars, 
Venturas and Hudsons, Lear notes, and 
it expects to make a field kit a\-ailable 


Airport development plan for Dcn- 
icr's Stapleton Airfield is being studied 
by city officials. The proposal asks an 
expeuditure of S4-5 million by 1960- 
S3 million for runwav extensions and 


NEW 


Model 36128 Role Gyro i. 
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Simmonds Fuel Gage Systems 
Measure and Manage Fuel on 



Types of Aircraft and 



Airlines 


Now making headlines are two of 
the world's newest and finest transport 
aircraft — the Viscounts 
flying for Trans-Canada Air Lines and 
Capital Airlines, and TWA’s 
SuPER-G Constellations. Both of these 
aircraft are equipped with Simmonds 
Pacitton Fuel Gage Systems. 

Simmonds Fuel Gage Systems are today 
flying on more than 90 types of 
commercial and military aircraft and on 
40 domestic and foreign flag airlines; 
only Simmonds can make this claim to 
being “first in electronic fuel gaging.” 
In addition to dependable fuel 

measurement, iheSimmondsPacilronFuel 
Cage System makes possible the addition 
of important functions of fuel manage- 
ment and control, such as: automatic load 
limit control, center of gravity control, 
and low level switching. For a record 
of dependable performance that matches 
the new high performance aircraft, 
look to Simmonds. 


Simmonds Aerocessories, Inc. 


imptovciiifiils, Hic remainder for ter- 
niiiial and hangar development. 

New takeoff fees for aircraft not 
based at Westchester CounU- Airport 
have been effected: 2,500 lb., SI; 7,500 
lb.. S1.25; 12,500 lb., S2.50; 20.000 
lb.. $5.50; 30,000 lb., S5; 50.000 lb.. 
S7.50; 75,000 lb„ $10; 100.000 lb., $15; 
125,000 lb-, S20; over 125.000 lb., $25. 

Pil>er employes returned to work at 
Lock Haven, Pa., Aug. 22 following 
strike which began Aug. 1. Average 
wage increase including employe bene- 
fits amounts to 15 eents/hour. Some 
1.400 employes were idled during 
Piper's first poshvar walkout except for 
a one-day stoppage in 1946. At time 
strike started Piper was producing eight 
single-engine planes daily and approxi- 
mately 35 Apiches monthly. 

Lockheed Lodestar conversion by 
Wiphnger Aircraft. Fleming Field, S. 
St. P:iul. Minn., has a true airspeed 
of 258 mph. .it 700 hp. at 10.000 ft. 
Fuel consumption at this performance 
is stated to be 105 gph. Planes feature 
retractable tail wheels, picture windows 
and pressure-sensitive tape soundproof- 
ing throughout the fuselage. W’iplingcr 
has five Lodestar conversions in its 
shops, with one each slated for San- 
g;imo Electric Co.. Springfield, 111., and 
S. /. Groves & Sons, Minn., the second 
for each firm. 

New Contiuenta! engine distributor 
is Genera! Aircraft Supply Cotp.. De- 
troit City Airport, Mich. 


New Rumanian RoiiteH 

3-ic:nna-The Rumanian government 
has inaugurated a miinbet of domestic 
air routes and reactivated another during 

tempt to follow the lead of '’the Soviet 
Union which iKcntly pland inemsed 

Rumanian routes known to have been 
rcceutiv sbrled include; 

• A line between Bucharest and Con- 
stanna. the major Rumanian port, bv the 
Rumanian Air Transport Corporation 

Tlie new' flights arc scheduled tor the 

• A line between Biieliarest and Bra- 
sov, now known as Stalin, has been re- 
activated, Thi: route was closed last 
year when the joint Soviet-Rumaniaii 
‘‘T.\RS" airline was dissolved bv the two 

• A new connection between Buch- 
arest. Sibiii and Stalin Citv. 

a A line between Bucharest. Sibtu and 
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OF ELECTRO-MECHANICAL ASSEMBLIES... 

FROM “PILOT STAGE" TO PRODUCTION EFFICIENCY 


Here's how Atlas helps you develop new 
assemblies and components for radar and 
sonar systems, computers, and other elec- 
tro mechanical devices. 

You bring your designs to us. Atlas 
experienced production and methods en- 
gineers layout the job using new cost- 
cutting methods, improved processing 
techniques. Atlas toolmakers build dies 
and fixtures to implement these plans. 
Atlas skilled mechanics and assemblers 
produce prototypes to your exact speci- 


fications. Atlas metallurgical and elec- 
tronic technicians test your product. Your 
next step is when your plant or Atlas 
takes over for volume production. 

Atlas furnishes the practical engineering 
step between idea and production line. 
We’ve been "precbion-eering" on a con- 
tract basis for many years. May we work 
with you? Write for booklet "Precision- 
eering Electro Mechanical Equipment.” 
ATLAS Precision Producte Co., Phila. 24. 
Pa. (Dwision of Prudential Industries). 
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Congestion at the Gas Station 

]<'9F-8 Navy jrt figlitrts “line up" behind AJ "Savage" tankci over Pacific as Squadron 12L based at tlic Mitamac Naval Air Station, San 
Diego, completes its qualificutiuii flights in air.lD>aic refueling. In qualifying all its pilots in the art of the nianeiiver, the squadron sufieted 
only one setback. A pilot was refueling his F9F.8 when the hose snap()cd at a point between the jet and tanker. Witli fO.ft of hose in 


CAA Plans to Give Air Industry 
Greater Say in Safety Regulations 


Wasliinglon— Tlic Civil Aeronautics 
.Administration plans to place additional 
responsibility on the aircraft industry 
for compliance with safety standards 
and regulations and reduce its own 
activities in llii.s field. 

llic CAA says there is no question 
but that some safety promotion and 
regulation activities can be eliminated, 
delegated or transferred to industry with- 
out adversely affecting the present high 
level of safety. 

The future role of CAA is presentK 
depicted as that of counseling and ad- 
vising the industry in good 0 |Ktating 
and safety practices while exercising 
only a surveillance svstcin of compli- 
ance by industry. 

The CAA proposals to delegate certain 
functions in the as'iation safety field 
to responsible segments of industry 
is now being circulatetl to industry- 
groups and trade associations. Industry 
representatives liavc been asked to 
meet with CAA officials for informal 
discussions prior to the submission of 
formal comments. This course of action 
na.s suggested since the proposed pro- 
gram is only a basis for discussions with 
industry. 

The program is presented in the 
form of a committee report by tite 


Office of Aviation Safety on "Industry 
Safety Responsibilities." 'Iliis com- 
mittee was appointed by .\1 S. Koeb, 
Aviation Safety Director, to develop 
proposals to implement the President's 
budget messjige in which the President 

"With the increasing maturity of 
ci\’il aviation, the fcdcml government 
soon should be able to reduce substan- 
tially its safety promotion and enforce 
present high level of safety- I have 
mquested the earlv preparation of a 
plan, in cooperation with industry, to 
achics-e this objcctise." 

The committee consisted of W. H, 
Weeks, Chief, Aircraft Engineering, as 
chairman; E. B. Franklin, Chief. Air 
Carrier Safety; E- W. Iludlow. Chief. 
General Safety, and Dr. W. R. Stovall, 
Chief, \fcdical Division. .A final report 
was completed by the AA'ceks Commit- 
tee on June 1? but was held up as 
"administratively restricted" for two 
and a half months. 

The report is broken domi into four 
parts covering activities in Ciith of the 
four divisions comprising the Office of 
Aviation Safe^-Air Carrier, General 
Aviation. Engineering and Medical. In 
each area, it is proposed that certain 
functions be eliminated, delegated, 


transferred or retained by CAA. ns tlic 
vase may be. 

A majority of the various changes 
would require Civil Aeronautics Board 
approval; would necessitate legislation, 
while others could be administratively 
iniplcmentcd. Recommendations of the 
committee are as follows; 

Aircraft Engineering 

CAA should not continue to make 
detailed and routine compliance checks 
of aeronautical products. "Ibis activity 
could be delegated and/or transferred to 
an industry whicli is now lately capable 
of making such determinations. Such 
action is necessary due to the tre- 
mendous growth and increased com- 
plexity of the aviation industry whicli 
makes a corresponding increase in the 
size of CAA in these activities eco- 
nomically impractical. 

It is believed th;it none of the 
basic aircraft engineering functions can 
be eliminated entirely but that there 
is room for “delegation” rather than 
"transferral" of responsibility. Lead- 
ing item of proposed delegation lies in 
the area of type certificating of new 
aircraft. 

ficte it is proposed that the re- 
sponsibility for proving compliance 
with Civil Air Regulations be delegated 
to “manufacturers of proven capabili- 
ties.” This would also be true for 
engines and propellers. 

Other aircraft engineering activities 
that it proposes to delegate include; 
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» INDUSTRY-DEEP Penetration Through 
Aviation Pubiishing's Largest Circulation 


^ KEY to the Major Buying Influences in the 
Multi-Billion Dollar Aviation Market 


November 2S, 1955, an all-important, needed publishinc 
service will be available to the aviation industry . . . 
AVIATION WEEK'S Annual BUYERS' GUIDE. The 
dramatic development of aviation into today's multi-billion 
dollar giant— reaching into all phases of manufacturing- 
demanding a constant flow of products and materials from 
tens of thousands of separate suppliers-has made a com- 
prehensive, complete source book of suppliers and manu- 
facturers a must for all segments of the Industry. 
AVIATION WEEK'S BUYERS' GUIDE answers this in- 
telligence need with an information service of year-'round 
usefulness, placed directly into the hands of some *57,000 
viation engineers, management men, design and pur- 


The latest developments in military procurement will be 
covered in a special report, Included in the detailed infor- 
mation to be presented will be; Air Material Command- 
Air Research and Development Command buying prac- 
tices, personnel listings— by name, procurement centers, etc.; 
All-inclusive listings of manufacturers of aeronautical and 
allied products, scctionalized for maximum utility under 
six major headings; Aircraft; Airframe and components, 
Armament, Fixed Equipment. Landing Gear, Power- 
plant. Missiles; Airframe and components. Equipment, in- 
cluding ground-handling, Powerplant. Avionics; Commu- 
nications systems and equipment, Radar-fire control 
systems and equipment, Instrumentation and controls, Na- 
vigation systems and equipment. Components and devices, 
Test equipment, Computers and data' processing equipment 
in airborne, ground-based Or shipboard applications. Sup- 
porting Groups; Data systems. Electrical, Ground equip- 


ment, Hardware, Hydraulics, Instrumentation, Materials— 
including fuels, plastics, and chemicals, Tooling. Nuclear 
Power Systems; Accessories and components, Design serv- 
ices, Reactor fabrication. Airlines and Airports; Scheduled 
carriers. Non-schedulcd carriers, Cargo carriers. Ground 
equipment. Lighting. 

Indexing is set up to provide quick, easily referred-to lo- 
cators for all products. In addition, advertisements and 
product listings will be keyed to each other for ready refer- 
ence. AVIATION WEEK'S BUYERS' GUIDE also will 
carry Trade Name and Distributor lislings-making this 
publication the most complete single source of buying in- 
formation available to the aviation industry today. 

Every AVIATION WEEK subscriber will receive the 
BUYERS' GUIDE. That's a market of some °57,000 key 
aviation people . . , plus substantial bonus circulation 
through the sale of extra copies of the BUYERS' GUIDE 
to aviation companies and government agencies (Price for 
additional copies is $3.00 each), AVIATION WEEK'S 
BUYERS' GUIDE will be read, referred to, and depended 


upon constantly wherever 
Be sure your complete line of products and services is 
listed in this basic book of buying information. Special 
discounts are offered for muliipage and catalog-type ad- 
vertisements. Your AVIATION WEEK representative will 
gladly help you plan your advertising to make the most 
economical and resuUful use of the GUIDE. Call him 
today. 

“Average net paid circulation, 51,893 (June, 1955 ABC 
Slatcmeni). Paid circulation of current weekly issues more 
than 53,000. Current weekly print order exceeds 57,000. 
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Hermetically 
Sealed Relays 


Setting new standards 
for dependability in 
electrical control 
for aircraft 


What you should know 
about Cutler-Hammer 





The new Cutler-Hammer Hermetically Sealed Aircraft 
Relays are the culmination of years of intensive 
development and research by Cutler-Hammer engineers 
in close cooperation with leading aircraft builders. They 
meet the present and future need for environment-free devices 
for use in higher ambient temperatures with the ability 
to better withstand shock and vibration. They offer longer 
trouble-free life and contribute directly to increased safety. 
Only permanent non-aging materials ore used in these 
new relays. All metal parts (except those carrying current 
or those in the magnetic structure) are stainless steel. 
The stainless steel case is covered both outside and inside with 
a specially developed blue glass fused thereto at 
extremely high temperatures. This glass was developed 
to have the same coefficient of expansion as the metal 
to which it is bonded, is chip-proof under even 
rough handling, and has great dielectric strength with 
maximum recovery should a flashover occur, Special 
high-strength terminals are used, glass-bonded to case. 

Cases are filled with a special inert gas 
and are 100^ inspection-tested by the mass 
spectrometer method for a positive hermetic seal. 


supplier. 1 1 has pioneered the designs others 
have followed. It has sought to serve, not 
merely sell. It has been in the forefront of 
all cooperative activity in standardisstion 

complete i^efof^equrp‘ment,not*me^^ 
items of svidest use and most profitable man- 
ufacture. Today, as for the decades past, 
Cutler-Hammerengineersare working closely 
with the aircraft industry’s leaders . . . think- 
ing ahead, planning, designing and building 

1920 Cutler-Hammer designed and manu- 
factured the first line ofawitchea ever created 
apecifically for use in aircraft. 

193» Cutler-Hammer designed and manu- 
factured the first d-c power relay ever created 
specifically for use in aircraft- 
1943 Cutler-Hammer designed and manu- 
factured the first a-c power relay ever created 
specifically for use in aircraft. 

1949 Cutler-Hammer started development 
of the first environment-free power relays 
for use in aircraft. 

I9S3 Cutler-Hammer submitted samples 
and certified test reports on the first hermet- 
ically sealed power relay to WADC and 
Bu. Aer. Cutler-Hammer configuration 
adopted as industry standard by ASC. 


These new relays have been standardized to be generally 
interchangeable with presently-used unsealed relays. 
This Cutler-Hammer line is also being extended 
continuously as to types and capacities available. 
Be sure you have the latest data and are listed to receive 
promptly all new information as it is released. 
Write or wire today. CUTLER-HAMMER, Inc., 
1471 St. Paul Avenue, Milwaukee 1, Wisconsin. 



■ Production certification 

• Certification uf foreign aicciaft. 

• Ap]iroi'al of design changes. 

Tliosc actii ifies that might be trans- 
ferred embrace tlic derclopnicnt of 
international airworthiness standards; 
aircraft operators and manufacturers re- 
purling service difiicnitics on a manda- 
turv- basis: manufaeturcis furnisliina 
specifications with each aircraft whiefi 
would relieve CAA of issuing aircraft 
specifications, and for gliders, not used 
for liitc, development of. and com- 
pliance nith, standards would bo han- 
dled by an industry association. 

In those safety areas, nhicli arc the 
basic responsibility of industrv. the 
role of the ait ca'rrier safety division 
should be limited to the surveillance 
and evaluation necessary to insure that 
management and personnel arc doing 
their jobs. Thus, two air carrier safefr 
functions could be eliminated: (1) in- 
spections for rcissiiancc of airworthiness 
certificates; (2) observation of electron- 
ics equipment type certification tests. 

CA.^ activities in this field which 
would be transferred: 

• Determination of adequacy of air^sorts 
used by carriers operating under Part 
-10 or 41 certificates. 

• Special flight autliori/.afions, such as 
fcirv permits. 

• Adequacy of weight and balance pro- 
cedures. 

It is further proposed to delegate 
the authority for exantination of appli- 
cants tor air carrier aiinv.m cctlific-.itcs 
and for control tower operator certifi- 
cates. Also, CAA would delegate re- 
sponsibility to air carriers for establish- 
ing their own overhaul and ins|x-ction 
time limitations. 

in the field of general aviation. CAA 
suggests eliminating annual inspection 
of small aircraft, issuance of waivers 
to agticiiltur.il and industrial operations 
and ait shows iiid discontinuance of 
airman idcntific.ition cards. Bccavi.se of 
genera! aviation's coiitimicd expansion 
and the diversity of new uses. CA.A 
intends to meet the complicated ptnb- 
Icm of administration through the use 
of qualified designees. There should 
be less effort on individual certification 
actions. C.\.-\ does not have tlie limits 
and resources to cope with aviation 
on an "individual” basis. 

'I'hc dcvelopnicut of medical stand- 
ards is regarded as a C.A.A tesponvibilitv . 
lIowcvCT, com|3liancc with medical 
standards is regarded as the responsi- 
bility of the individual. None of (i.AA's 
medical functions were suggested foi 
elimination at the present time- 

initial industty reaction to the spe- 
cific proposals for C.A.A's shifting re- 
sponsibilities in the field of aviation 
safetv was mixed. Tlte committee re- 
port, although not vet an official C.AA 
proposal, is the definite basis for even- 
tual changes. 
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a whole docs 
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V .McCoy" July 25, 
s." -\u|.15, p-'ini. 
uc that the industry 


.\M.\ chartered otganiiiation 1 is made up 
of Republic cmplovecs |100"l. AM.\ mem- 
bciship). The aim as described in the 

standing, promote interest, invite eoinpe- 
tition and aid in the development of the 
liobbv.'’ This is adeqiuteh illustrated bv 
the linmbcT of events that the R.\MS havi 
eondiicted. , . . 

I’robably the best-known Is the .\nnnal 
Long Island Industrial Championships. This 
contest draws cutties from Connecticut. 
Pennsylvania, New Jersey and this year we 


\\ c arc all very happy and ptoi 
Class B world speed record w 
established this vear at the LIIC hv 
slci from Brooklvn. N’ew York. 
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FIRST 

MK 4 MOD O 

EQUIVALEHI 

SIZE II 


PRECISION INDUCTION 

RESOLVER! 



Available Immediately! 



SIZE 15-M3rk4 Moil 0 Equivalent with ac- 

SIZE 23-ExceptionalIy high functietial 
accuracy — better than .0S%. Perpeodlcu- 
lerity belter than ±3 minutes. 
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Over 50 percent of 0 K tool 
from the oircroft industry, is 
CUTTERS, tools thof execute 


jusiness that comes 
•or COMBINATION 

V”ETOOL°wlr 


Special carbide-tip 
(inishina face mill, 


Aircraft engine and frame manufacturers 
up production with . . . 


multiple diameter tools 

FOR MODERN MILLING 


operations with ONE PASS ' 
pieces vory from stainless steel jet-engine parts to 
heat-treoted aluminum cylinder heods or chuck 
jaws with triple steps, mode of high carbon steel. 
Corbide, cobolt or high speed steel blodes moy 
be used. Vost strides in production hove been 
ochieved with these modern milling cutters 
mounted on modern milling machines. Where 
yesterdoy, five pieces on the floor was considered 
0 good day's work; today, you count 50 pieces, 
cted ond passed. 

TYPICAL MULTI-PURPOSE TOOLS 
FREE CATALOGS 


Multiple tool holder for planning ploner ways. 
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:> of stoftdorcfiiotion — comp/efenets of line — a rmo/ler oi 



Have you heard 
about Permadizing?* 



Stillman Rubber Co. 



BENDIX-PACIFIC 


HYDRAULIC SERVO VALVES 


num NyiL shift stability at wider tempebatuiie ranges with exceptional reliability 
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WHAT'S NEW 


Telling Ihe Market 

Genetal inuposc d.c. power supplies 
ate described in Bulletin 178, Opad 
lilecttic Co.. 69 Murray St., New York 
7, N. Y. . - . '•Mallory 1000 Technical 
lufoniiatiou Bulletin, " data on high 
density metals, P. R- Mallory &■ Co., 
1029 E- Washington St., Indianaixilis 
6, hid. - . . Rotating impact spinner- 
riveter hand gun, Bulletin 86P. Lcmctl 
Engineering Co., Inc., 20-t E. Jefferson 
St., Plyinoutli, Ind. 

M-S-A I'oille burn kit for treatment 
of all ty]7cs of burns. Bulletin 0-102-3, 
Mine Safetv .\pplijnccs Co., 201 N. 
Braddock Avc.. Pittsburgh 8, Pa. , . - 
Indicator pyrometers for svall or panel 
mounting arc described in Bulletin 
I'' 60d8-l. Biirber-Colmaii Co., W’heelco 
liisftumcnts Div., Rockford. HI. . . - 
Application of Model 2B2B dissolved 
oxygen analyzer to steam generating 
plant operations. Bulletin 110-A, 
Arnold O. Bcckmnn. Inc., 1020 Mission 
St., South Pasadena. Calif. 

Hand and power operated rotary ina- 
cliines, rolls and accessories are illus- 
trated in Bulletin 7S-B, Niagara Ma- 


chine & Tool Works, 683 Northland 
Avc.. Buffalo 1 1. N. Y- . . . Rotary files 
for hard and soft metals, plastics and 
wood, catalog. Crobet Pile Co. of 
,\merica, Inc.. 421 Canal St., New 
York 13. N. Y "AiROY metric Pres- 

sure Generators Harness .Air for Hy- 
draulic Pressure," Bulletin 755. Milton 
Roy Co., Station |. 1500 E. Mctniaid 
Lane, Philadelphia 18, Pa. . . . ‘‘Tool 
Steels for the Non-Metallurgist,” book- 
let. Crucible Steel Co. of America, P. O. 
Box 88. Pitl.sbnrgh 30. Pa- 

Killed tliennal systems for indie-.iting. 
iceordiiTg, controlling, transmitting, 
eompensatine and progr.imming tem- 
peratures from -400 to 4-in00P‘. 
Kisdier and Porter Co. Hatboro 35, Pa. 
. . . Materials handling equipment |Xick- 
iigc. 25 folders, l.ewis-Slicpard Prod- 
ucts Inc.. Watertown. Mass. . . . Flcxi- 
dyne, dtv fluid drive. Bulletin .A-640, 
Dodge \faiiufactniin| Corp., Misha- 
waka, Ind. . . . Fluidmotion wheel 
dressers, brochure, J5rS Tool Co., 87 
Dorsj A\e.. Livingston, N. J. . . . Speed 
sensitive switches and ovcrsiiecd gov- 
ernors for opening and closing contacts 
at high speeds. Bulletin 504S, Synchro- 
Start Products, Inc., 815! N. Ridgewav 
Avc., Skokie. 111. 

Magnetic not running and screw- 
driving tools which hold nuts and 


screws in driving position ate described 
in Catalog 25. .Apex Machine & Tool 
Co.. 1054 S. Patterson Bhd., Dayton 2, 
Oliio. . . . Electronic three-phase direct 
current welding machine, Bulletin 
332-10, Public Relations, Dept. L-2, 
Sciakv Bros. Inc., 4915 West 07th 
St., Chicago, 111. . . . High temperature 
applications of arc-cast molylrdcnum, 
booklet. Climax Molvbdenum Co., 300 
Kifth Avc.. N- Y, 36. N. V. 


Gear and axle shaft lines inform, ition 
includes diameter range, diamctal pitch 
laiigc and maximum face width, bro- 
chure. Detroit Bevel Co., 8130 )os- 
Campau, Detroit II. Mich. . . . Man- 
iialh- operated, semi and fully automatic 
dis|>cnscrs ami specialized taping ma- 
chines for pressure sensitive tii[K;s, 
mamral. Minnesota Mining and Nlaii- 
ufactuting Co., Dept. P5-22S, St. Paul, 
Minn. . . - Silastic, silicone rabher, per- 
formance under extreme tempcr.itiircs, 
we.ithcring. compression chemicals and 
dielectric sciricc, brochure. Dow Com- 
ing Corp.. Midland. Mich. 


Epoxy resin selection chart for im- 
pregnating, insulating or potting. I’u- 
ranc Pl.istics Inc., 4516 Brazil St., Los 
.\ngclcs 39, Cilif. . . . Stcii tapered and 
mcelianical shaped tubing for bushings, 
pmiches and machine ixirts, D.iia 



Our extruders have turned out enough 
plastic and rubber extrusions to reach to 
the moon and halfway back. In compil- 
ing this vast experience General Tire's 
Industrial Products Division has supplied 
thousands of original equipment manufac- 
turers with just about every known type of 
extrusion. No job is too large, too small 
or too complicated for our design and 
production staff. Perhaps you can benefit 
from the fantastic extrusion mileage we’ve 
accumulated down through the years. 

For literature or further information 
write to The General Tire & Rubber 
Company, Wabash, Indiana. Dept. H-2 
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Close 


ARC COMMUNICATION EQUIPMENT 



electrical components A sub»assemblies 
lor military aircraft A missiles 



Ntemotandum No. 17. Superior Tube 
Co., 1506 Gcnnanlown Avc., Norris- 
to'vn, Pa. 

A Guide to Specialty Steels, book- 
let, Carpenter Steel Co., 328 W. Bern 
St., Reading, Pa. . . . Selected Scientific 
and Engineering I'abics and Data, 
booklet. United States Testing Co,, 
Inc., 1415 Park Avc.. Hoboken, N. \. 
. . . Engineering data on metallic stand- 
ard and seif-energized O-rings, bro- 
clinre. United Metallic 0-Ring Dept., 
Box 1035. Dayton 1. Ohio Operat- 

ing adr-.intages of Hyster Monoiirast 
lift truck are illustrated in Catalog 
Form No. 1402. Hy.stcr Co.. 2902 N. E. 
Clackamas St., Portland, Ore., or 1003 
Mvers St„ Danville, 111. 

Products for Plastics Reinforcement, 
booklet, Owcns-Corniiig Fiberglas 
Corp.. 'Textile Products Div,, 598 Madi- 
son Arc.. New- York 22. N, Y. . . . 
Load capacities, design standards and 
considerations of Beaver ball screws, 
brochure. Beaver Precision Products 
Inc.. 651 N. Rochester Rd., Clawson, 
Mich. . . . Color Slide Sequences as 
Aids in Business and Education, 
Pamphlet No, S-6. Sales Service Div., 
Eastman Kodak Co.. Rochester 4, N. Y, 


Publication Received 

• Project Skyfirc. Cloud and Light- 
ning Observation Handbook— by Paul 
R. MacCrcady. Jr.. Vincent f. Schaefer. 
John 11. Dicterich, f. S. Barrows-Avail- 
able from Munitalp Foundation, Inc., 
630 Fifth .Ave„ New York 20. N. Y. 
47 pp. Cloud-observation techniques. 

• Machining Kaiser .Alnminnin With 
.Automatic Screw Machines— Pub. by 
Kaiser Aluminum & Chemical Sales, 
Inc.— A\-ailable upon request to Techni- 
cal Editor. Kaiser Aluminum & Chemi- 
cal Sales, Inc,, 228 North LaSalle St., 
Chicago I. III. 52 pp. Technical data 
and tooling inforin.ition. 

• Proceedings of the Symposium on 
Printed Circuits-Pub. by Engineering 
Publishers, GPO Box 115i,Ncw York 1, 
N. V. S5.00. 122 pp. Full versions of 
the technical papers presented at the 
1955 Sympo.sium on Printed Circuits 
sponsored by the Engineering Depirt- 
nicntinent of Radio-Electronics-Tele- 
vision Manufacturers Assn, with the 
participation of the Professional Group 
on Production Techniques of the In- 
stitute of Radio Engineers. 

• Brazing Manual— Prepared by Ameri- 
can AVcIdiiig Socictv— Pub. by Rcinhold 
Publishing Corp.. 430 Park Avc., New 
York 22, N. Y. S4.75. 1.93 pp. Hand- 
book of brazing for metal-producing or 
uictnl-using industries. 


104 


AVIATION WEEK, September 12, 19S5 



Here’s where G-E heating equipment can help you 
keep components at operating temperatures 


proper functioning, General Electric 
specialty heating equipment can help 
you quickly and economically. 
Problems of supplying heat at high 
altitudes, keeping critical fuels at 

sile components in a "ready to fly" 
condition, providing the best thermal 
environment for manufacturing proc- 
esses. reducing dangerous component 
icing in flight, helping to keep personnel 

cold, providing the optimum operating 
temperature for electronic and hy- 
draulic components, duplicating high- 
temperaturc conditions for structural 

cations have all been solved by General 
Electric specialty heating equipment. 


LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM 


A General Electric specialty heating ex- any specialty heating problem, contact 
lar heating requirement. So. if you have coupon below for more information. 


GENERAL 



ELECTRIC 


G-E SPECIALTY HEATING EQUIPMENT 



□ for limntdKiK prelect 

□ fer reference enly 
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Pon Am«riean 5Trala*Clippsr unloadi at Honolulu, Hawaii. 








• 1 • • • • ^ 


■ 







1 

1 

3 








HOW PAN AMERICAN IMPROVES AIRCRAFT 




ELECTRIC SYSTEM RELIABILITY 

G-E design engineering combined with first class field service help Pan 
American increase life of power generating systems. 


Dependability of Pan American World Airways’ aircraft 
generating systems is the result of a continuous co-operative 
effort between General Electric and the airline to increase 
the life and reliable operation of the G-E components 
which help make up the system. 

This reliability is essential. Pan American's flights 
travel over jungle, desert, ocean, and rugged mountain 
terrain in all parts of the world. Any trouble encountered 
in the plane's electric system could mean time-consuming 
delays at remote air fields. These could be costly to the 
airline and passengers. 

G.E. develops protective system 

To meet such problems before they occiured. Pan Amer- 
ican called in General Electric to work clcaely with them 
and the airframe manufacturers. Conferences were held, 
and G-E application engineers designed and demonstrated 
a generator protective system which fulfilled all the 
reqmrements. So successful was this system that adapta- 


tions were installed on Pan American’s new DC-6B’s and 
DC-7B’s aircraft. 

At the same time these engineering strides were being 
made, G.E. carried on a continuous field service to assist 
Pan American’s overhaul shops in improving the com- 
ponent performance of the systems. This field service 
assistance with the airline is still operating today. The 
result — the Q-E electric system has given Pan American 
the increased safety protection its service demands, as 
well as better operating performance. That’s why they 
are specifying G-E generator systems on new aircraft 
purchases. 

Service available to you 

G-E application and field service engineers can help 
solve your electric system requirements regardless of 
where you are located. For further information, contact 
your G-E Aircraft Specialist through your nearest G-E 
Apparatus Sales representative today. General Electric 
Company, Schenectady 5, N. V. ums 


Tigress k Our Most /mportant T^oduct 
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BOEING B-47, «-JET BOMBER, at the Georgia D 
aion, Lockheed Aircraft Corp., Marietta, Geor 
serviced by G-E Frequency Changer Package t 
supplies ground power for testing of electrical con 
and equipment for radar, radio, and electrical syste 


&-E TOTALLY ENCLOSED MOTOR FOR GUIDED- 
MISSILE WARHEAD FUZES, rated .0024 hp, 4500 
rpm, 24 volts d-c for intermittent duty is dis- 
cussed by il to r) Dr. W. W. Eaton, Industrial 
Consultant, Dr. C- A. Crowley, Director of 
Engineering and Development Division, Given 
Manufacturing Company, and E. Finkle, 
Given’s Chief Project Engineer, Engineering 
and Development Division. 


LOCKHEED AIRCRAFT CORPORATION REPORTS 


‘‘G-E GROUND POWER UNITS GIVE 
US COMPLETE DEPENDABILITY” 


43 G-E FREQUENCY CHANGERS NOW 
IN USE AT MARIETTA, GEORGIA PLANT 

Four years ago, Lockheed's Georgia Division pur- 
chased their first G-E frequency changer. They were 

looking for a portable groi J power unit to furnish 

400-cycle current with dose voltage regulation and 
complete reliability. Results were so satisfactory with 
this first unit that they immediately placed an order 
for 20 additional units. Since then. General Electric 
has delivered 22 more Frequency Changers to Lock- 
heed, bringing the total in use at Marietta to 43. They 
are used in the laboratory developing and testing 
new devices: on the factory floor where manufactur- 
ing, assembly, and modifications are in progress; and 
on the flight line for checking instruments and elec- 
tronic equipment. 


V. O. CAMPBELL, ELECTRONIC STAFF SPECIALIST 
AT LOCKHEED says. “We have found in G-E Fre- 
quency Changers the high degree of accuracy and 
complete reliability necessary in the assembly and 
testing of the B-47s which we are building for the 
Strategic Air Command of the U.S. Air Force.” 

PIONEERS IN DEVELOPING AND MANUFACTURING 

aviation equipment and ground power supplies. 
General Electric is prepared to help solve your 
problems. G-E Aviation Specialists are ready to assist 
you by specifying standard units which will serve 
your needs, or engineering proper equipment for 
specific conditions. For further information, contact 
your nearest G.E Apparatus Sales Office, or write 
General Electric Co., Section 814-3, Schenectady 5, 
New York. 


generalB electric 


G.E. adapts motor for missile warhead fuzes, 
helps Given Company meet deadline, cut costs 


“When our Company was selected by the FHcatinny 
Arsenal for pilot production of fuzes for guided-missile 
warheads," says Dr. C. A. Crowley (center). Director 
of Engineering and Development, Given Manufactur- 
ing Company, “we were confronted with a design that 
called for a specially built motor to be used for the 
fuze gear train. Because of previous satisfaction, our 
first step was to consult General Electric. 

“G-E engineers, working in co-operation with our 
own engineers, were successful in redesigning an exist- 
ing G-E armament motor to our exact needs. This 
action not only helped us cut costs, but put us in pro- 
duction on schedule. We're sold on service like this," 
concludes Dr. Crowley. 


As a component of these guided-missile warhead 
fuzes, the G-E motor is exposed to extremes of temper- 
ature from —65 to -I-160F, and must stand severe 
vibrations and high humidity. As a part of G.E.’s 
development work, these conditions were simulated by 
G-E testing facilities, and the motor passed all tests. 
TO SERVE YOU, Genera! Electric offers engineering 
experience like that provided the Given Engineering 
and Development Division — experience gained through 
years of helping solve hundreds of difficult aircraft 
and armament motor problems. Contact your local 
G-E Apparatus Sales Office early in your planning. Or 
write giving details to Section 704-SS, General Electric 
Company, Schenectady S, N. Y, 


Tigress fs Our Most Impor^anf Product 


GENERAL 



ELECTRIC 




AMERICA’S HOTTEST JETS 
HAVE HYATTS S 
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new 


Pesco 

efficiency 


blowers provide unsurpassed 
smaller, lighter packages 



Here rs theenswet to your toughest air irovemeni 
ptoWems-Ihe new PESCO* fine of Axial Flow 
Blowers. These self-contained units jiue you 
opeiatinj efficiency Ihel no other Slower can 
match in a comparable "pacVage" size! 

Vou can use these PESCO Blowers on all types 
of industrial and aircrall applications under the 
most severe conditions of shock, temperature, 
prossure, humidity and duly cycle. Mounting 
them right in the duct system saves space 
and conserves power. The internally mounted 
PESCO Electric Motor assures dependable, 
long-lashng perlormence with a high rate of 
motor cooling. 


or continuous 


Use these blowers on cooling, hi 
feling jobs reouiring Intermiltenl 
air delivery at rates to 750 cfm over a wide pres- 
sure range. Designed and engineered by a fore- 
most British Trm, they are manufaclured by 
PESCO under eiclusive license. You are assured 
of 3 quality product by the name PESCO— a lead- 
ing producer of luel pumps, hydraulic pumps and 

If you have an all delivery or exhaust problem, 
why not let the engineering mind-power at 
PESCO help solve il You are invited to contact 
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tion. ITie bare hnitop about one-fourth 
iiiuny subsequent flights. 

Survivors testified tlial the seat belt sigu 
came on several minutes before impact and 
ail oceu|Mnt5, including the crew, had their 
belts fastened, Nn significant injitrics wore 
sustained bv the stewardess and the three 
passengers in the cabin, However, all three 
fliglit crew inenibcrs were thrown forward, 
and McComiiek and McNulty reecived 
fatal injuries. Capt, Carey, despite severe 
injury, supervised .survival activities. 

fire started under the left engine mount 
as the aircraft eanic to rest. It was quickly 
jmt out with snow and a cabin fire es- 
tingiiisher. 

Survival was the chief concern. Outside 

cabin tcinperaturc was dropping fast. Occu- 
jiants huddled closely to conserve body beat, 
wrapping themselves with blankets, cabin 
insulation, upholstery, curtains, scat cush- 
ions, soundproufing material, and elotlihig 
from baggage. 

I'he following morning Capt. Carev man- 
aged to send a series of radio messages after 
experimenting svith different frequencies and 
improvised cireolts. Only one message, pie- 
vinusly mentioned, was beard. He also 
inaikcd his assumed |X>siliun, some five miles 
northeast of the airport, on an acmnautieal 
chart. It was decided not to trv walking out 
because of the lack of proper' footgear and 
clothing, and also because the captain, the 
only one with any knowTed^ of the local 
geography, was fast losing vitality. 

Late that day the weather improved. Capt. 
Carev could see the countryside and tcalixcd 
that his original i>usib'oo estimate was in 
enot and that the crash site w'a.s southeast 
of the airport in the vicinity of Mt. Success. 
But the batteries were then depleted and 
the radio could not be used. Falling tempera- 
ture made siirvisal even more critical that 
evening and night. Karlv the second morn- 
ing, the Northeast Airlines’ search aircraft 
spotted the wreckage. 

The aircraft had struck the wooded and 
deeply siiow-eovetcd southern slope of the 
nioontain. approximatclv lOO feet below the 
crest, at an clesotioii of T.ff 0 feet. Snow was 
falling at the time. 

Impact occurred while the aircraft was on 
a heading of approsiuiatcly 350 degrees and 
nearly level both laterallv and lungibidinallv. 
Airspeed was about HO knots into a wind 
th.rt was probublv of 40-50 knots making the 
gronndspecd 100 knots or less at impact. 
Ahead, the ground sloped up at an aogle of 


The aiicmft crashed directly aliead 
through timber for only about 100 feet. No 
timepieces were impact stopped nor was the 
precise tiuic of the crash noted. 

Trees tore awav the left wing tip, the 
left engine, and a large part of the right 
w'ing. 1110 fuselage was bent to the right 
at £e wing by some 12 degrees so that the 
forward portion was at a direeb'on of 2 
degrees, with the rear part at 350 degrees. 

The cockpit was gcnetully smashed and 
telescoped backrvatd and upward but there 
was rcladvclv Uttle damage to the cabiir 


eful, Complete, Comprehensive .... 
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BIG 


WHEELS 


iuttfeiiW 


Consider the LcTourneau machines shown 
here. In each case a team of bifi eleciric 
wheels docs the inslani bidding of liiile 
electric switches ... a single operator in the 
cab of any one of these gianis moves a sim- 
ple control and the machine instantly re- 

Each of the big wheels drives, brakes, and 
can be steered — for each is a LeToumeau 
Electric Wheel, a new type of power pack- 
age consisting of a LeToumeau Electric 
Motor and Gear Reduction within the rim 
of the wheel. These wheels float on huge, 
extra-wide base tires, which provide ground 
contact area up to 4 feet wide at each wheel 
for greater traction and notation than ever 
before obtainable, making operation possi- 
ble in deep mud. powdery snow, or loose 
beach sand. 

All functional operations of this new 
LeToumeau equipment arc powered by 
LeToumeau Electric Gearmoiors, and con- 
trolled by the machine's single operator 
with simple electric controls. 

This principle of electric power and con- 
trol is a great new development which has 
increased mobility for the military and in- 
creased production speeds for industry. It is 
a principle which LeToumeau can pul to 
work for you immediately. May we be of 
help? Phone, wire or write today. 



I PU J Maaufoclur.,, cl tIG fqulpm.at Jinx, 1929 
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Boeing engineers are kept free for creative assignments 


Thanks to draftsnvtn and cnginvcrintt 
aides, Hociny engineers are Free lo handle 
stimulating |>rojcets like this: determin' 
ing antenn,! imgrenies in an eleetroUtie 
lank. Results taken with the lhree*di 
mcnsional plotter will influenec the 
confiiiuralitin of "\cars-ahead" BocinR 
air]danes and guided missiles note in the 

At Bucing. engineers have the same 
relationship to draFtsmcn and engineer- 
ing aides that tinerors have to technicians 
and laboratori assistants. The skills of 
a Boeing engineer are fulU' utilized: in 
investigating heat, compressibility and 
other problems of supersonic flight; in 
}et, ram jet, roeket and nuclear power; 


in cleelronie control of missiles, and 

I his electrolytic tank is one example 
of the suiH’rh equipment at Boeing on 
gineers’ disposal. Other facilities inelude 
the world's most \'crsatilc privately ouned 
wind tunnel, a new tunnel under con. 
slruction, capable t>f velncitie.s ui> !!► 
Mach 4, the latest electronic computers, 
and splendidly cquip|wd laboratory and 
rest equipment in the netv multi million 
dollar Flight Test Center. 

.Achievements of each Boeing engineer 
are recognized by regular, individual 
merit reviews, and by promotions from 
u'ithin the organization. Boeing olfets 
exceptional career st.rhility and growth: 


this soundK expanding company now 
gincers as at the peak of World War II. 

Do you sviint a chance lo "spread sour 
svings" in a truly creatis'c jobr There 
may be a place for you on one of Boeing's 
engineering teams in design, research or 
prodiieiion. 

• JOHN C. SANDERS, SlaR Enslnecr- Personnel 
‘ Boeint Airplane Co, O^L C-43, Sssitls 14, Wasli. 

• colF»sr<o Des'ee(i) Y«ar(s) 
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• SAFETY 

proper, iillorving suivival nf all cabin occii- 

Thc landing gear liad been CKteiidcd uud 
lucked licforc impact. Hropcllcr pitch set- 
tings nx'te left blades I n Hegrees. tight 
bl.nics 2S degrees, 

E’cltilient culltlol and insliumvnt raid, 
iiigs wcie checked. Both altinielers were 
set lo 29.66 inches, the Ltest altinietei 
setting givtn the flight. The directional 
gsro read S56 degrees. The No. 1 unge re* 
eeivet uas tuiiL-d to S$3 kc. and its volume 
was set at uppriiximatelv 996. The Ounij 
iS'OR) iceeiser was set at I17.S me. and 
its volume was 9!«. 

tuned to' 280 kc. and its volume sras set 
at approximately S96. The needle of the 
MbF indieatnr had broken so that it could 
swing freclv. This No. 2 receiver (the one 
liciiig used for .VDFl u-xs rceuveted from 
the aircraft and sets tboioiighlv tested. 
Vo irtegobrih was liiimd in the unil or ain 
of its ciiminmeiits. The 280 ke. setting was 
pi.icticallv on the frequency of the Beilin 
heacoii (2S1 ke.). This small dificieiiee 
would have little or no effect. 

Ifowcvci. the l(H>p :md the loop housing, 
inuimtcd on the niiderside of the fiucbge. 
ucte knocked off. The loop was not lecov 
cred until Mav IS, .V detailed study ol 
damage lt> its main drive gear iiidiented 
th.it the most piobable loop direction at 
the time of irtipjcl sias 344 dcgteis. This 
would eoTics|iond, because of quadranbl 
compensatfou. to :i cockpit indication of 
335 degrees. 

The tl facility (a iioiidircctimial eoiitiu- 
iious low power radio beacon) on the Bei,* 
lin .\irpoit was ground checked on the d.iv 
of the accident, both before (routine) and 
after the crash, and found to be operating 
nomially. It was flight checked tlirec days 
later when weather allow-cd. and also found 
to be operating nurmally. This beacon is 
the only radio nasignHonol Faciliti' at the 
Berlin .Airport. 

Capt. Cares stated, in substance, that lie 
dimbed to 8.(100 feet altitude, as nllcd 
for in his clearance, while cn route lo Bcj- 
lln. .At this altitude he was above broken 
clouds until be was approsimatels 18 miles 
south rif the airport. Beyond that point he 
was abewe a solid mere-ast. He had been 
using his .ADF in obtaining u tail bearing 
on the Cunw-av beacon and when about 
half.wav to the citv of Berlin, tuned it to 
the fr<X|uenev (281) of the Berlin .Airport 
bcucon, 'Hie needle swung ahead and he 
followed it. 

He testifled that lie did not slay at K.Utll) 
Icet (his assigned cruising altitude and 
also the uiiiiiiiiurn eii route altitude for that 
segment of the flight) nntil lie overheaded 
the Berlin beacon as required in the com. 
ixiny's operations manual and as sbosvn 
on his Icppeson Berlin Plate. Instead, he 
started descent before reaching it. 

The captain turlher testified, also ui 
substance, that lie entered the overcast at 
an alUbidc of about 6.000 Icet, and thought 
that ho passed over the beacon, as shown 
by the reversal of his .ADF needle, at ap- 
proximately 5,500 feet while in clouds; 
^so, dial be immediately started the pre- 
scHbed letdown procedure, biking up a 
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/«# EnginB Speed 
to Gaarautood iiccuracy o/ 
iO RPM in 10,000 RPM {^0.1%) 


Takcal 


The new BAH TACKAL incor- 
porates a reflnemeni of the frequency 
meter principle. Il operates in the low 
(0 lo 1000 cps) range, readiog (be 
frequency of the tachometer gener- 
ator on a scale calibrated in percent 
RPM corresponding lo the engine's 
RPM- In addition the TAKCAL 
checks the loch system. The TAKCAL 
circuit and lechomeler are parallel so 
(hat readings can be made simultane- 
ously to determine the accuracy (or 
inaccuracy) of the aircraft’s lach sys* 
lem. Tbe TAKCAL operates during 
the engine run lo properly set up 
eogine controls for maximum econ- 
omy and safely. 

Originally developed u a compo- 
nent part of (he J-Model JETCAL 
ANALYZER, tbe TAKCAL is now 


available as a separate unit for use 
with all earlier models of (he 
lETCAL TESTER. 

The TAKCAL operates accurately 
in all ambient temperatures from 
-40'F. to 140*F. Low in cost for an 
instrument of such extreme accuracy, 
it is adaptable to application in many 
other fields. 



Explusloe-pioof TAKCAL lor special 
eppUcaUoiu. Measures 100 lo 7900 RFM, 



for full information writ, or wire . - . 

B & H INSTRUMENT Co., Inc. 

■1009 Norwood a FORTWMTH 7, TEUS 


US 
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Stewart-Warner Electric precision 
electronic instruments scramble 
the planes . . . track the targets 
. . , convert exact knowledge into 
j immediateac- 

Warner E!ec- 
electronic 


STEIURRT 

UJARRER 
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with 

TRENTWCL0 

Here's proof of the d^ndabili^ of nsNTwnj) slainlen steel 
tubing — its use in hydraulic lines in the Boeing “Flying Boom" 
system of mid-air reveling, tkentwgld tubing is flying in such 
other vital places os heaters and jet engines in many 

different military and civilian aircraft ^ 


It takes tube mill specialists to produce tubing that conforms to such 
rigid quality standards . . . and that's where the Trent Tube Company 
excels. Our entire operation is devoted to the producdon of quality 
tubing in practically any size from '/s' up. Through our exclusive 
fusion-welded process we can provide you with finished tubing in 
which the weld is equal or superior to the tube body in terms 
of strength and heat and corrosion resistant 
properties. And dimensionally the tube is 
completely uniform throughout. 

Your application may be a far cry from mid-air 
refueling, but Trent engineers are well 
experienced in solving tubing problems for 
many dlversifled uses. Let a specialist hdp you 
with your problem by calling in one of our 
representatives. You can't buy better 
tubing fAon THENTweLD. 


IHENTWELD 



ctucisie sreu comtany of ameiioi) 


118 


• SAFETY 


J[i|iiuval by tlie Adniinisttalor for the Ber- 
lin, N. H., aiTpnrt and the company’s manual 
for guidance of pilots, called for maintain- 
ing 8,000 feet udBI overheading the Berlin 

It is difficult to understand why Capt. 
Carev, in view of his long experience in- 
chiding i; scheduled landings at Berlin, in- 
terpreted his clearance to give him authoriti 
to descend when he did, contrary to com- 
pany requirements. 

Accor^ng to the Flight InforuiatioB 
Manual, the term ''cruise'' rather than 
"maintain" is used in air traffic clearances 
to signify that descent may be commenced 
at the pilot's discretion. Its use is normally 
conEned to relatively short flights under 
ciicnnistonccs permitting the issuance of a 
clearance authoiirjng an aircraft to proceed 
to and land at tlie destination without fur- 
ther clearance. 

However, the Flight Infuniiaboii \fanual 
also points out that "aircraft operated in 
accordance with IFK must be flowu at not 
less than the minimum altitude established 
by the Administrator ... for that portion 
of the route oser which the operation was 

I'be requirements conluiiicd in this type 
of clearance arc outlined in Civil Air ResiiLi- 
tions -(0.409.’ 

The type of clearance issued to this Right 
was an IFR clearance to cruise at 8,000 
feet. An IFR clearance which does not 
specify "Ovcr-thc-top” requires that an air- 
plane shall not descend below the pertinent 
minimum altitudes for the initial appioadi 
iintit arrival over the facility has been defi- 
nitely cshiblished. In other words, CAR 
Part 40.409 applied to the subject clearance. 

In this case the minimum en route alti- 
tude aud the initial approach altitude were 
tlie same, 8.000 feet. Therefore tlie Riehl 
had no authority to descend below 8,000 
feet prior to am'val over the H facility. 

Had the Right been cleared to cruise at 
a higher altitude, sav 10.000 feet, it would 
have been permissible to let down (tom 
10.000 feet to overhead the station at 8,000 
feet on the initial approach. A clearance to 
maintain 10.000 feet would require that the 
flight overhead the station at 10.000 feet. 

Capt. Carey’s prematstre letdown from 
his 8.000-foot cruising altitude was the 
dominant ffictnr leading to the accident. 

It must be home in mind tlut the crash 




NEW 


lighter. ..shorter, 
same capacity, 
a.c. or d.c. 


AXIAL BLOWER 

only 2" long. . . weighs only 5 ounces! 

Globe . . . pioneer precision motor manufacturers and 
leaders in miniaturization . . . now offers the latest in 
axial blower design! A further miniaiurizaiion of exist- 
ing equipment for high air delivery in smaller space! 
Units consist of a Globe sub-miniature a.c. or d.c. motor, 
a dynamically balanced 2-blade aluminum fan, mounted 
in a rigid one-piece aluminum housing. 

A.C. blowers are for 400 and 60 cps operation. Other 
frequencies available. D.C. blowers arc available up to 
90 volt operation. Air flow in a.c. up to 50 cfm free 
air. Back pressure up to 0.8" HjO. Both types a.c. or 
d.c. provide airflow ineilherdirection, and meet military 
specifications. Write today for bulletin 520, 


OL.OBE INDUSTRIES, me., daym 4, oh, 
manufacturers of precision miniature 

motors and motorised devices 
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EMPLOYMENT OPPORTUNITIES 


SCIENTISTS & ENGINEERS 


Activities 

Adding 425,000 sq. ft. of Floor Space 



Now Republic Greatly Expands its 


Development 
and Experimental 





fire cenirel 



ivenfenf inferWews w 
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AVIATION 


EMPLOYMENT OPPORTUNITIES 


1 ENGINEERS and DESIGNERS NEEDED 

K' r MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

F fnr* SYSTEMS COMPUTER SYSTEMS PRODUCTS 

* JET AND TURBO-PROP AIRBORNE FIRE 

ENGINE CONTROLS CONTROLS 

J 

CM CAREER OPPORTUNITIES IN 

.Systems Engineering and Analysis Design Engineering 

Experimental Engineering Product Engineering 

Development Engineering Product Evaluation 

Project Coordination Field Engineering 

AND WE ALSO NEED: 

N DESIGNERS > CHECKERS • LAYOUT MEN 

y Positions Are Permanent Excellent Advancement Opportunities 

r Every inquiry treated confidentially and given 

, immediate attention and personal reply. 

\ WRITE TODAY FOR EMPLOYMENT APPLICATION 

/ Mr. Louis R. Berks 

Supervisor ol Employment 

AC SPARK PLUG DIVISION 
Precisiort Instrument Plant 

GENERAL MOTORS CORPORATION 
Milwaukee 2, Wisconsin 


Business flying growth creates need 
for Aircraft Designers at Cessna 
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...at Lockheed in California 


These Design Engineers are working on the F-104 air 
superiority jel flghier. 

They are participants in an expanding program that covers 
virtually every phase of Aeronautical Design. 46 major proj- 
ects are in progress, including 13 difterenl models of aircraft 
already on assembly lines. Aircraft in development include the 
Electra, first U.S. turbo-prop airliner. Classified activities are 
equally significant. 

There are souiitl reosoiis for llieae Design 
achievements: 

Under Lockheed's Design philosophy, the Design Engineer 
makes major decisions on engineering problems. He works in 
an atmosphere of pronounced professional freedom- Original 
thinking, new ideas are welcomed and rewarded. Moreover, 
Lockheed emphasizes Design as a field that grows daily in 
importance. 

In career terms, Lockheed’s Design attitude anti 
diversified program mean; 

More scope for your ability with so many projects in motion; 
more opportunity for promotion because there are more upper 


echelon positions; more job security because Lockheed pro- 
duces such a wide range of aircraft. 

Lockheed offers engineers: 

Increased salary and overtime benefits; generous travel and 
moving allowances that enable you and your family to move 
to Lockheed at virtually no expense; a chance to enjoy life in 
San Fernando Valley. 

A report on •‘Maintenance Design of High Speed Aircraft" 
taken from one of Lockheed's monthly engineering and 
manufacturing forums is available to interested engineers. 
Address requests to Forum Chairman J. F. McDonald. 
Lockheed's expanding Design program has created positions 
at all levels in mechanical, electrical, hydraulic, power plant, 
controls and structures fields. A brochure describing life and 
work at Lockheed will be sent you upon request. Address 
E. W. Des Lauriers, Dept. DH-3-9. 

LOCKHEED 

AIRCRAFT CORPORATION . CALIFORNIA DIVISION 

BURBANK CALIFORNIA 






EMPLOYMENT OPPORTUNITIES 


is YOUR FUTURE as promising 

as a HELICOPTER S? 


I 


We think the future of the helicopter is virtually 
unlimited. Why not make your future just as 
promising? 

SIKORSKY, pioneer helicopter manufacturer. 


WEIGHTS ENGINEERS 
ELECTRICAL ENGINEERS 
STRESS ANALYST ENGINEERS 
AIRFRAME DESIGN ENGINEERS 


I to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men — offer excellent opportunities to further your 
professional stature. 

Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many 
benefits for themselves and their families. 


SIKORSKY AIRCRAFT 

Bridgeport 1, Connecticut 



ENGINEERS 

unlimited opportunities for 

• Design Engineers • Drawing Checkers 

• Droftsmen • Structures Engineers 



ENGINEERS 

GRtDOtli IKIiEKIi 

hteresM in 
Hydiaulict? 

Pneumotics? 

Electronics? 

Etsclio-Mcchonlcal Devices? 


in General Electric's 
Aircraft Gas Turbine 
Development Deportment 



offers opporrunities in rhe 
following fields; 



confidential resume to 
J. M. Hollyday, The Martin 
Co., Boltimore 3, Md. 
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EMPLOYMENT OPPORTUNITIES 


NORTH AMERICAN AVIATION HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 



North American Aviation Has Unequalled Odportunities for 


ELECTRONIC, ELECTRICAL, INSTRUMENTATION 

ENGINEERS and PHYSICISTS 


North American oilers you major projects, odvonced facilities and experienced organization . . . 
where you can become a key figure in research, design and testing of the electronic and electro- 
mechanical components that will form the "brains" for airborne vehicles of tomorrow. 

You con join the leading company in advanced aircraft design and production. To create a 
favorable climate ior ideas. North American has eiiminaied the "coordinolor." You work on your 
ideas — follow them through to completion. You may gain recognition for your efforts in the form 
of Patent Awards and Suggestion Awards. 


SPECIAL OPPORTUNITIES; 





ENGINEERING RESEARCH LABORATORY: I 






ENGINZSRING AHEAD FOR A BETTER TOMORROW 

^ORTH American Aviation, inc. 


AVIATION WEEK, ScpN 
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EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 


NORTH 

AMERICAN 

AVIATION 

OFfEBS CA«EE>$ IN 

Design & 
DEVELOPMENT 


AIRBORNE VEHICLES 



ENGINEERS 



Electrical 
Design 
Power Plants 
Research 
Aerodynamics 
Structures 
Vibration & flutter 
Controls 
Electronics 
Heat Tronsler 
Instrumentation 
Servomechanisms 
Dimensional 
Mathematics 
Computer Programming 
Weight Control 
T esting 

ADMINISTRATIVE PERSONNEL 
Technical Writers 
Technical Artists 
Technical lllustrotcrs 
Design Illustrators 
>lrtfsts 

(Layout & Advertising) 
Draftsmen 


BOX A-L1 

NAA ENGINEERINQ PERSONNEL 
Los Angeles 4S, Calif. 


NORTH 

AMERICAN 

AVIATION 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 




CONVAIR 

A Division 0/ General Dynamics Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 

SMOG-FREE SAN DIEGO, lovely city on the coast of Southern California. oSeis 
you and your family a wonderful new way of life.. .a way of life judged 
by most as the Nation's finest For climate, natural beauty and easy (indoot- 


AVIATION 
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CHIEF ENGINEER 

BLICTRO-MECHANICAL 





SALES MANAGER 

SOUTHERN CALIFORNIA 



SPECIAL SERVICES 
AVIATION INDUSTRY 


OVERHAUL & 
MAINTENANCE 




I PARTS A 








EMPLOYMENT OPPORTUNITIES 

ENGINEERS ; 


NORTH AMERICAN'S 
MISSILE « CONTROL 




Searchlight Section 


C47 

FOR SALE 

CARGO AIRCRAFT 

• 4400 HRS TOTAL TIME 
SINCE NEW 

• EXCEPTIONALLY CLEAN 
AIRCRAFT 

• THIS IS A PREMIUM AIR- 
PLANE AVAILABLE FOR 
IMMEDIATE INSPEC- 
TION MIAMI, FLA. 

"We are Owners" 

LEEWARD 

AEROMTICU SUES, INC. 

P.O. Box 233 

Miami 48, Florida 
Telephone 65-6463 


ENGINE WORKS 

Lambtrt Fi*ld Inc. SF. Leyli 
Wriehr Pratt Whitniy 

RI820 RI830 

■202, -56, -72 -75, -92, -94 

Alto R2000-D5, -73 R7340 A98S 
DC3 0«neis— viitc lor our DC3 engine 



EQUIPMENT - USED or RESALE 


DE-ICER BOOTS 

ORDER NOW! 

All Models 



luinsK 


HIGH ALTITUDE AIRCRAFT 
FOR SALE OR LEASE 
PRESSURIZED CABIN 
Superior to any Jets now avoil- 
obie for High-Altilude Research 
and Environmental testing or 
Mapping. 


FOR LEASE 

CORPORATION LOCKHEED 
PV-1 VENTURA 


SPECIALTY ITEMS II 


“Take a Heading for Reading" 

FOR TIIF IIF.ST 

MAINTENANCE-OVERHAUL-MODIFICATION- INSTALLATION 

READING AVIATION SERT'Ii:^, LNC. 

— X AOtPOeT Pbone »-6tM BKADIMQ, PgMM8Tl.TA>'lA 



COI.IE6E POINT 51 








WANTED 


AIRPLANES WANTED 


We Buy DC-3 and C-47 


WANTEO 

USED TWIN ENGINE 
EXECUTIVE AIRCRAFT 

CRAUBART AVIATION 


WANTED— SURPLUS ROD & 6 


COLLINS ENGINEERIN6 COMPANY 
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SEARCHLIGHT SECTION 


Immediate Delivery and Installation 


Bendix 

RDR 

Airborne Radar 


Sperry 

A-12 

Automatic Pilot 


According to the airlines, they'll pay for themselves with 
fewer eoncellations and detours 
shorter, smoother flight poths 
less crew and passenger fatigue 

Remmert-Werner hos installed more Bendix Airborne Radar and Sperry A12 
Autopilots in business aircraft than anyone else. Only Remmert-Werner 
has the one piece DC-3 rademe. 


Custom 18 

Conversion 

Make your travclj pleosont ani lelreshing, cs 
»ou reloi In a icomicr, more ctirTonient cockpit, 
or spread out lunuriously in comFortobfe, odjust- 
oble reclining chairs in the spacious ne» noderrt 
interior. Plenty of big windows lor eosy rision, 
and an ingeniously iitted snoek bor lor in flight 



Immediately Available 

by the Time You Read This 


Cust-om D18S 
Standard D18S 




— and onofher new 

Super -92 DC-3 

ready in September 
with your choice of engines 
Super-92 

Prott & Whitney R1830-7S, -94, R2000 
Wright R1820-56, -72 

Bendix or Collins radio, new ship guarantee, com- 
plete 800(1 hour overhaul, beautiful custom 
inlerier, big windows. 200 mph. 


Remmert-Werner, inc. 

PErshing 1-2260 Lambert Field ST. Louis, Missouri 


AVIATION 


<, September 12, I9SS 


131 








UN TED 


ADJUSTABLE 



NEW AVIATION PRODUCTS 



MissiU No$e$ Made Airtight 

Vacuum iinptegnatiiig unit makes 
plastic nose sections fur guided missiles 
airtight by using polyester resins. Dir- 
bon steel chamber, pivoted at midpoint, 
is said to be capable of withstanding 
500 psi. internal pressure and full vac- 
uum, Inert gas is used to increase the 
penetration of the impregnant in the 

Storage reservoir, Stted with an agi- 
tator to stir impregnant, has a remov- 
able top and bottom for cleaning. 
Liquid trap in the vacuum line prevents 
impregnant from being carried over 
into tfie vacuum pump. 

F. J. Stokes Machine Co., Phila- 
delphia, Pa. 



Flat Surface Thermal Switch 


Hermetically scaled tlicrmal switch 
is designed for easy mounting on Bat 
surfaces such as aircraft heaters or 
wherever skin temperature control is 
desired. It uses a bimetal element and 
stainless steel case. 

The electric rating is 115 v. a.-c. 2 
amp resistive; environmental temper- 
ature t.ingc is -65 to 800 F; calibration 
i.ingc is from —20 to 600 F. Size is 
Islsi in. 

Control Products, Idc., Sussex St.. 
Harrison, N. J. 

Auxiliary Power for Missiles 

.\iResearch auxiliary power unit. 
Mode! APU-1, for electrical and me- 
chanical operation of guidance and 
control s}’stcms of short-range guided 
missiles, utilizes solid-propellant gas 


generator. The unit is said to be capable 
of withstanding shocks, vibrations, ac- 
celerations and temperature extremes 
normally encountered in missile appli- 
cation. 

Rated combat operation time is 
about 60 sec. at 50F. which can be in- 
creased to 120 sec- Control of both air 
and liot gas operation is accomplished 
witli a speed-sensitive governor which 
contacts a micro-switch to activate a 
solenoid-operated diverter valve in the 
nozzle exhaust. 

AiResearch Manufacturing Co., Los 
Angeles, Calif, 



Analyzer Cheeks Plane Controls 

Model 405 flight control system an- 
alyzer automatically plots aircraft con- 
trol system characteristics. Electric 
actuator moves control stick or rudder 
pedal and driving force is measured by 
a force transducer. Displacement of 
corresponding control surface is trans- 
mitted to a three-tum potentiometer. 

F'orcc and displacement signals are 
recorded on X and Y axes. Hysteresis 
curve is automatically plotted as the 
actuator moves the stick or pedal. In- 
strument is said to be adaptable for 
laboratory use as a verifler for original 
system designs. 

Gray & Hulcguaid, Inc,, 950 N. 
Hancock Ave., Los Angeles 46, Calif. 

Aluminum Extrusion Press 

New 1.700-toii long-stroke oil hy- 
draulic press accommodates billets up 
to 27 in. in lengtli. Aluminum press 
is arranged for automatic and singlc- 
cvcle pushbutton control from a pulpit- 
tvpc control station. Pump is a mul- 
tiple-piston type with servo motor 
control and is directly driven by a 
900-rpm. electric motor. 

Operating speeds are 600 in./min.; 
extrusion 35-5 in./min.; return 300 in./ 
min. Press with runout table is 120 ft. 
long, 13 ft. high and 12 ft wide. Total 
weight is 100 tons. 

Wafson-Stillman Co., Div. of H. K. 
Porter Co., Inc., Roselle, N, J. 
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VI SI Bl LIT Y<s>£<( Sit>e4££o««- 


THE CHANCE iVOUGHT XF8U-1 


Th« Navy’s newest jet fighter plone, the XP8U-1- 
designed to operate from aircraft carriers at supersonic 
speeds— combines a high rate of climb, 
exceptional combat ceiling, and penetration 
of the speed of sound in level flight. 

Contributing to its high performance record is 
the optical precision of its Swedlow-produced 
transparent canopy and windshields. 

Swedlow's outstanding reputation for scientific 
accuracy in transparent glazing opplicoliens 
accounts for Swedlow's selection os supplier 
for so many important developments 
in the aircraft field. 


ALSO ON THE MARKET 



ADVANCE builds 

’em for heavy loads 
and long service! 



Hermetic enclosures on these types are im- 
pervloiis to vaiying climatic conditions... are 
sealed and carefully checked against leakage. 


— ADVANCE ELECTRIC 
AND RELAY CO. 




I3J 


Elethonic rej>«it cscle timer is ustil 
m .sign flashing, life testing, bag filling, 
refluxing and autunutic weighing. 
Model N'li. -t utilizes an clcctionie cir- 
cuit with two cold catliode triodes. 
Output is a single pole-double throw 
relay with vamp, contacts. Timer is 
.nailable fot panel mounting or m ,i 
sx-lxn in. box-G. C. Wilson & Co., 
Ills Highth Aw.. Huntington. \V. \'a. 

Torque control clutch fot power screw- 
drivers has range of 5 to 85 m./!b. and 
is easily adjusted to the desired torque. 
I.nnilcr is always ctimpIctcK rc engaged 
.lud ready fot instant .iction whcthei 
the npcr.itor works with the ])ower on 
continuoush between operations or goes 
mito the wc'irk with a dead motor. I he 
limiter c.iu be used on am asailable 
jsowet souTCV, from hand tools to auto- 
matic innltiple spindle drills.— I.ivcr- 
mout, Ine-. Maple and \h rtic. Monro 
Mil. Calif. 


.1 recording nnllisoltmetcr or 
s of recording pressure, light 
and teuipcnitiirc with appro 
• rs. Model G-10 weighs 
10 X "i s S ill. and fe.i- 
fnll-sraie tesyxmsc time 
,nul a stand.ird scusitiiits 
full-scale. .•Veentaey is ri 
allowable signal source 
IS 0.5 uiegolnns. -Special 
)is„ X’arion ,\ssociates. Ml 
•ay.l’alo.Mto, Oiiif. 


forms both d.c. mill dclcctioi 
linear deflection nie-.isurcnient. 'ITie 
inaguctic null indicator weighs 16 lb. 
and measures 7xSxl2 in. It features low 
noise level of less than 2 nw .. high sla 
bilili, a zero drift of less than one di- 
sision per hour. I.inearitv of the instru- 
■"I, provides accurate pro- 



other 


c.iiMcitors anti ( 

_ oncuts where the devia- 
tion from zero must be measured.— 
Doele-am. Division of Miuneapolis- 
lloncv'vcll Regulator Co., Idhh Soldiers 
Field Rd.. Boston, Mass. 


F.lcctric motor driven hydraubc oil 
iminp. Model RG-6100E-T is designed 
IS a line inoimted lubricant pump to 
feed MIL-0-5506 oil to liydto-inccfiani- 
cal clutch in helicopter transmissions. 
Unit pumps 5 gal. in 20 sec. with oil 
,it 70F. Rated at 15 gpm. continuous 
dutv when oil is above 160F.-Leat, 
Inc.. Leur-Romcc Division, Elyria. Ohio. 

.\luminuin allov disk hand wheels crank 
shafts on jigs mid fixtures, Available in 
four- and five-inch sizes, wheels feature 


finished UD with boss faced off and 
centered.— Jergens Tool Specialty Co., 
"1! F. 165 St., Cleveland, Ohio. 

'I'ubular mufllcd furnace, especially de- 
signed for liigh-tciii]iciature copper and 
silver brazing of stainless steels, can be 
used for annealing, sintering and gene 
r.il heat ticitiiig work. Uniform heat 
di.stribution is provided by cylindrieai 
elements which cinnplctely surrmiiio 
the heaw-duty Inconel tubular retort. 
,\v,iiliblc in various size retort diame- 
ters and lengths and with tcni|>craturcs 
to 2. lOilh -Pacific Scientific Co., 1430 
Gniiidc \'ista Ave.. f.tis Angeles 23, 
Calif. 

Rotars hop)X.'T feeding ssstem incoti>o- 
rates ,i Model ISO ^ccdmlllic hopper 
with |)()wer feed tracks that feed p-irts 
three In five times faster than by hand. 
Rated output svstcni i.s 4,500 eorrecte'd 
parts pet liour, per track. System can 
also be used with sorting, ciinnting and 
inspection operations.— Feedniatic Inc.. 

2251 9 I'elegraph Rd.. Detroit 10, Mich. 

lulibratcs siniill .isscniblies while sub 
icctiiig them to nuiitiplcs of gravity. 
Model CKOX is c-.i[xib!e of subjecting 
iqj to ii 5-in. cube, weighing a maxi 



25UG. F.IccIronic controller furnishes 
,1 s|Kcd range up to 1,000 rpm. with 
precise speed control. -Sehacvilz M.i- 
eliiric Works, Oimde-n 1. N. ). 


Semi-finished hot-formed niit made br 
the upsetting process, is said to lx- 
geximetrically ])crfcct with tolerances 
heretofore impossible in hol-tiiadc prod- 
ucts. Fool marks, tough edges and pil 
led cold work areas ate eliiniiiatcd. Nuts 
.ire available in te-n sizes from 1 to li 
in. rliev niav be galvanized, plated or 
[winted. -Pittsburgh Screw s'!- Bolt 
Corp., Pitt'lnirgh 30. Pa. 

Electrostatic coiiying mctliod piovidc' 
inasteis for Ditto direct process, dupli 
eating photographically in three to five 
minutes. Xerographv cliiniiiates le 
hping, drawing or tracing complicated 
originals onto a master. Process is 
dry. requiring no water, negatives oi 
darkrooin.-Ditto Inc., 2243 M'. Hai 
lison St., Chicago 12, 111. 
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New Bassick“MilSpec” Casters 
meet military specifications 



MilSpec “Floating-Hub'’ 
Caster gives safe ride 



Imporlant in Ihc new ''.MilSpcc" line is 
Jassick’s famous "Floaling-Hub" caster. 


Smothers shocks 

■•Floating-Hub's" sprung-wheel construction 
with the precision quality of "MilSpec" 
casters. MilSpec "Floating-Hubs" give any 
load a safe rlJe — should be first choice in 
handling any equipment subject to damage 


Bassiek s new ".MilSpec" line is speci- 
fically designed and engineered to meet 
the requirements of MIL-4749 and Mll.- 
C-4750 for precision swivel and wheel 
bearings, scaled bearings, adjustable 


The new line includes 8, 10 and 12 
in. heavy-duty, swivel and rigid casters 
for both inside and outside service on 
cither hand- or power-pulled materials- 
haudling equipment. 

The swivel bearings are self-contained, 
precision units of the highest quality. 
Wheel bearings are the finest tapered 


type. Threaded king bolt and slotted nut 
construction make fine adjustment of 
swivel bearing possible. 



"MilSpec" sealed swivel and wheel bearing assembly 



keeps dirt, 

water and foreign matter out of both wheel 
(right) and swivel bearing (above) assem- 
blies of "MilSpec” casters. Protective lubri- 
cant stays in to prolong life and insure easy 
action. Alcmite pressure-type grease fittings 
perfflll flushing and re-greasing with standard 
grease guns. 


Tops on rough terrain 

They're also better suited for higher 
vpcods and rougher terrains than ordinary 
caders. And with adjustable precision sealed 
hearings MilSpec "Floating-Hubs" will slay 


Write for information 
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A DIVISION OF FAIRCHILD BNGINB & AIRPLANE CORPORATION 

MAIN OmCS; MV $HO«l, L I.. N. V. • WEST COAST OTPiCE; 13SS WESTWOOD 81VD., lOS ANOBJS. CAUF. 


StratoB is proud to have designed and supplied equipment for these outstanding aircraft. Ameri- 
ca’s newest research plane - the latest USAF and US Navy fighters - our first line medium and 
heavy jet bombers — are air-i-onditioned by Stratos. 

Designing and producing the beet in pneumatic aircraft acceaaories is Stratos’ business. Equip- 
ment for aircraft of tbe future will be designed, developed and produced by Stratos to meet the 
demands of higher flight speeds and operational altitudes. 


) afpioai mritMwom Ttoducfe 


a 






. . . AS SURE AS NIGHT FOLLOWS DAY 



Aggression recognbes no limitations of Time. Any hour can be Zero Hour. 

That's why the Royal Canadian Air Force drew up specifications for a night 
and day interceptor , , , long range and all-weather, with the fire-power 

of a destroyer ... to defend the skyways of its vast, northern frontier. 

The specifications were met by Avro Aircraft Limited of Mallon, Canada. The interceptor is the Avro CF-100, 
No other night and day. o//-weather interceptor in the world has its power and range. 

At RCAF stations across Canada, around the clock, in the 

heal of Summer and frigid cold of Winter, collision 

course interception exercises with the Avro CF-100 keep RCAF 
pilots, navigators and ground crews 
alert against aggression. 


AVRO A/RCRAFT L /M/FED 
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Capital Wins East-West Nonstop Routes 


CAB gives Northwest Chicago as stop on New York 
flights, denies scheduled service to North American. 


By Craig Lewis 

Washington— Capital Airlines has 
been installed as a full conipctitui in 
the luaatitc New York-Chicago ser\ict 
area by the Civil Aeronautics Board. 

In the New York-Chicago Service 
Case, CAB has decided to adjust 
Capital's route structure to make the 
carrier an cffectire competitor of 
American ,\itlincs, Trans World .Air- 
lines and United Air Lines on routes 
between New Y'ork and Chicago. 

'I'he Board also added Northwest 
Airlines to the New York-Chicago run 
bv naming Chicago a point on North- 
west's Milwaukee- Dctroit-Ncrv York 

In its decision. CAB chose to pro- 
mote competition b\’ adjusting routes 
of carriers already operating in the 
area rather than b>’ inserting new car- 
riers into the route structure as it now 

Here are the new routes and services 
awarded in the case: 

Capitol 

Capital's certificate is amended to 
permit unrestricted sendee between 
New York and Chicago. Detroit, Pitts- 
burgh and Toledo. The carrier also 
was chosen for competitive service 
between Philadelphia and Cleveland 
and Detroit. 

Capital was given a new route seg- 
ment between New York and Detroit 
via Rochester and Buffalo- 

Northwest 

Northwest's transcontinental route 
was altered bv the addition of Chicago 
as a point on through flights, subject 
to a long-haul restriction, N'WA will 
provide a third competitive service 
between New York and Detroit. 
Trans World 

Detroit is added to TW'.A’s New 
York-Chicago route with a long-haul 
restriction. 

An investigation is now scheduled to 
determine whether another carrier 
should operate tSvA's Detroit-Cin- 

United 

United is freed from restrictions 
against turnaround service bebveen 
PTiiladelphia arid Detroit. The carrier 


is also relieved of a restriction from 
serving Fort Wavne. liid., on fliglifs 
to Detroit or Toledo. 

Ka.stem Air Lines' Pittsburgh "closed 
door" restriction is lifted, permitting 
L.AL to carry passengers to -Akron, 
Cleveland and Detroit on through 
flights. 

The decision was based on the twin 
purposes of promoting competition in 
the area and stiengtheiiiiig the smaller 
trunk carriers. 

The Board believes that the selection 
of Cajiital for the new services "will in 
the long rttn coirtribule most to the 
development of a sound route structure 
for the nation. 

“W'c believe," C.AB said "that the 
services ne arc authorizing for Capital 
me typical of the kind of service 
ispcciallv suitable for operation bv a 
iMional carrier and will contribute 
sUDStantialh to the strengthening of 
Capital’s svstem, an objective which wc 
consider of great importance in per- 
fecting the route structure of the n.i- 


Restrictiens Removed 

In addition to strengthening of Cap- 
ital’s route structure, C.AB feels that 
selection of a regional carrier offetv 
greater benefits to the public than the 
clioice of an inter-regional ox trans- 
continental carrier, .since Capital will 
he primarily interested in short haul 
markets involved in the new structure. 

'I'he Board notes that Capital has 
ijcen a leader in the development of 
aircoach and feels its selection will 
stimulate the growth of coach service 
in the area. 

C.AB removed various restrictions in 
Capital’s certificate. Removal of the 
restrictions allows Capital to operate 
nonstop and turnaround services be- 
tween New York and Chicago. Toledo, 
Detroit and Pittsburgh and establishes 
a fourth major competitor in hcavih 
traveled eastern markets. 

Applications Deferred 

Capital’s new Dctroit-Buffalo-Roch- 
ester-New York route will compete with 
current .American .Airlines service to 
northcni New York State. The issue 
of service between New York and Svra- 
cuse is deterred for later consideration. 


I'he order adds Philadelpliia as a 
point between New York and Pitts- 
burgh on Route H and between New 
York and Harrisburg on Route 55. 
Capita! is restricted liom operating 
locally bctvveem Pittsburgh and Phila- 
delphia pending a later decision on the 

.Applications for service to Pitts- 
burgh by Capital. Nrjithwest. liastcrn, 
.American, TAV.A and United arc de- 
ferred for consideration in various other 
proceedings. 

The basic putposc of adding Chicago 
to Northwest’s transeontincntal route 
was to straigthcn the caiiicr's through 
flight services with the substantial air 
market available at the Midwest traffic 
herb. Northwest is eiirrently the only 
transcontinenta] cairret which can’t hip 


North American Tiirnetl 
Down 

certification in route cases pending be. 
fore the Civil Aeronautics Board were 
dealt a serious blow in the New- York, 
aiicago decision. 

In denvTOg the NorIb “P- 

aircoach operators "willing’' to conrptv 
with the Civa AeronauUcs Act and CAB 
rcgubh'ons. The Board says its conclu- 
sions are hosed on facts which show that 
"Messrs. Weiss, Lewin. Fischgriiiid and 
Hart, the central figures in the North 
Atiteiicaii group, Itave a long history of 
association with flagrant siolatrons of the 
.Act and cannot be found sufficiently rc- 

the certificated loolcs tbev pro|Msed. 

Meanw-hfle. North .American won a 
Slav of the Civil Aeronautics Board cease 
and desist order from the U. S. Circuit 
Court of Appeals pending hearing and 
final dis|X>sltlon ol the Board decision 

?AW July 11. p. %f). The iion-sched- 

cliallenge of CAB's appearance in the 
case instead of the U. S. .Attoinev Gen- 
eral. 

The court stav means that Nortli 
American wilt continue two pracHces ob- 
jected to by the Board: 

• Using a common ticket agency. 

• Using tickets without the iipctaliiig 
company’s name on the ticket at the 
time of sale. 
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UAL Predicts 17% Cargo Gain 

United Ail Linn expects ih; total aii oaigo lohmic to inernse 17% to 40.0;0,000 
tun>niik-v during 19Si and height npenitiiig revenues to gain to $8.S million. 
For 1996. UAL predicts a higher rate of increase after it receives 6ve Dongks 
IK;-6A l.iftinaslers and converts two nioie l>C-4s to airfreight con6gutatioii- 
morc than doubling the airline's all-cargo lift. 

Tlic projected incre-ave. compared with 24.262.000 freight ton-miles for 1994. 
22% higher than 1953's 28.157.000 ton-miles, and revenues totaling S7.519.000. 
a gain of 239f user tlic previous year's S6.132.000. Dospite the decline in per- 
centage inneasc. United's outlook is considcrablv higher than the 596 maaiumni 
predicted for U. S. airfreight carriers bv Robert 33'. Prescott, president of the 
Hying Tiger Line (A 33' July 18. p. 71. 

"So far as United is concerned." says R. L. Mangold, superintendent of cargo sales, 
"the plateau is nowhere in sight." Efforts by U.Al. to develop airfreight include: 

Airway s, Airwork Atlantic KLM Royal DrUch Aitbnes, gaiitas Empire Airways. 
Sabena Belgian Airlines and Sw'issair. 

• Plans to build a prototype airdoek at a major airfreight terminal. A full mockup 

matic sorting tabic to speed off and on loading— was tested in Denver last'yeai 
(A3\' Nov. 29, 1954. p. 76). 

a Construction of a San Ftancisco airfreight depot that will serve as a prototype 
for terminals to be built in the future at key cities. The new de(X)t has 9,000 sq. It. 
of floor space and lemperalure.contcolled areas for perishable freight. 


lire Chicago market on its east-west 

While the decision adds a fiftli 
carrier to the New York-Chicago route. 
Nortliwcst will benefit inostlv from 
senicc improvements for passengers 
flying from west of Chicago, 'llic Nev 
York-Chicago flights must terminate 
or originate in New York or in Minne- 
apolis/St. Paul or beyond. 

Northwest becomes a major com- 
petitor in the New Yiirk-Detroit mar- 
ket through removal of through flighl 
testrictions on the route. The Board 
finds that the New York-Dcttoit market, 
second only to New York-Chicago in 

wrvices— by American. Capital and 

T3YA Route Improved 

A suggested interchange between 
Northwest and Capita] at Chicago is 
rejected by CAB. 

The Board has added Detroit to 
JAVA'S Chicago-New York route seg- 
ment with a long-haul restriction. All 
flights mtrst be scheduled between New 
York and Kansas City or beyond. A 
restriction calling for a stop on flights 
between Detroit/Los .Angeles. San Fran- 
cisco/Phocnix has been removed, 

Tire addition of Detroit to the TWA 
route inlc|nitcs the city into T3\',-\'s 
transcontinental system, an improve- 
ment (3vcr its position as a terminal on 
r- north-south stub end route. 

T3\'.A has said it is willing to sur- 
render its Ciiicinnati-Dettoit sub end 
route, and the Board has started an 
investigation to dctcnninc whether the 
route should be transferred to another 


The "closed door" rcstrietion on 
Eastern’s service at Pittsburgh lias been 
temporarily lifted. Eastern will be able 
to curry passengers from Pittsburgh to 
Akron, Cleveland and Detroit on 
flights which originate or terminate at 
Roanoke, Va.. or beyond. The new 
authority is effective until 60 days after 
decision in an investigation of North- 
west's restrictions on Pittsburgh-Clevc- 
kmd-Dctroit service. 

Restrictions Lifted 

United has bvo testrictions lifted in 
the New Yotk-Chieago decision. The 
carrier will be allowed to operate turn- 
around service between Detroit and 
Philadelphia .ind can serve Fort Wayne 
on flights serving Detroit or Toledo. 

Applications of Eastern. Braniff 
Airways, Colonial .Airlines, National 
Airlines and North .American Airlines 
for new routes in the area arc denied, 
since the Board has chosen to improve 
the route structures of catriers already 
operating there. 

While Colonial's route stincture is 
in need of strengthening. C.AB ques- 
tions the public benefits of the service 
proposed bv the carrier since Colonial 
asked to serve intermediate points with 
DC-4 aircraft, 

Adams Dissents 

C.\B Vice Chairman foscjsh P. 
.Adams disagrees with the niajorih' on 
llic issue of aitcoach sen ice in the New 
A''ork-Chicago area. He approved the 
routes and senices Erantcd in the 
decision, but he would defer decision 
on the applications of National and 
North .Ameriejii for a rear since thev 
have both proposed to offer all-air- 


coach service. During the year, accord- 
ing to Adams. CAB could assess the 
results of the present route awards in 
coach dcsclopmcnt, then make a final 
decision. 

“'lire under-development of coach 
passenger traffic at this bte date be- 
tween New York and Chicago," said 
Adams, “and betsveen these two cities, 
on the one hand, and the major inter- 
mediate iwints, on the other, of 
Detroit. Clcscland. Pittsburgh, Buf- 
falo and Philadelphia, is to my mind 
one of the most stiiking features of 
this entire New York-Chicago pro- 
ceeding. 

"I am convinced that it is of suffi- 
cient importance to require us in the 
best interests nf the more than two 
million annual air passengers traveling 
in this area, to take at least some action 
to see to it that low fare air coach 
scrs'ice will be pros'ided either by the 
existing carriers in the area or hv 
other carriers, the past record of which 
indicates unquestionably their real in- 
terest in the low fare air passenger." 

INSAC Remote Control 
To Be Tested Soon 

A test for remote control of Inter- 
state Airss-avs Communications Stations 
(INSACS) 'will be carried out by the 
Civil Aeronautics Administrabon start- 
ing Oct. 1 , 

Tlio 90-day evaluation program is 
aimed at detcmiining whether an 
INSACS can be operated successfully 
from an adjacent station and thus per- 
mit expansion and increased scrs’ice. 
according to CAA Administrator Fred 
B. Lee. 

CAA had originallv intended to 
drop approximately 30 INSACS dur- 
ing the year but was prcs'cnted from 
such action by the Senate Appropria- 
tions Committee. 

In its tests. C.AA flicoreticallv will 
combine the functions of six INSACS. 
This will be done at three sites. 

They are the Front Royal. Va., 
station to he operated from Martins- 
bu^, A3'. Va.; Green Bay. Wis., tied 
in with Wausau, 3Vis.; and the Fort 
Bridgcr, \A'vo., facilitv to be ranotcly 
controlled from Rock Springs, Wyo. 
Aim of the tests will be to achiere 
economics without impairing the cfli- 
cienev of INSACS operations. 

New Viscount Base 

British AA'cst Indies .Ainsays is set- 
ting up a new maintenance base for 
ViAcrs Viscounts at Miami Interna- 
tional Airport. Tlic turboprop trans 
ports are scheduled to replace piston- 
engine Vikings in Noi'ember on 
BAA'I.A’s routes from Miami to Nassau 
and famaiea. 
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Whatever the aircraft . . . 

Development counts at CANADAIR 

It 3s'as recently announced that the latest Canadian- 
built F86 Sabre jet fighter can Qy I'asier and climb 
higher than any other aircraft in European stjiiadron 
service - - - practical evidence of Canadair's superior 
development and production facilities. 

This is the sixth 3'ersion of this famous fighter svhich has been ])io- 
duced continuously at Canatlair without interruption of scheduled delivery 
dates. The outstanding record of the Orenda-poss-cred Sabre VI can be 
credited to the intricate re-engineering of the airframe to take full advantage 
of tlie aircraft's new power plant — the Canadian Orenda 14. 


In this job, as in the work now going on at Canadair to design and 
produce the CL.28, a maritime reconnaissance version of the Rrhiol Britan- 
nia, the RCAF depends on the imagination and "know-how” of Canadair’s 
engineers. Like so many aviation experts around tlie 3vorld, they kno3v that 
in ex'ery aspect of production, "You can count on Canadair". 



CANADAIR 

— AICCIAFl UANUFACTUIEIS — 
LIMITED. MONTREAL CANADA 
GENERAL DYNAMICS CORPORATION, N«w Yarb 
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Air Arm has what it takes to develop and produce the best in air- 
borne electronics equipment. A key factor is the Flight Test facility 
that puts systems through actual tactical situations ... a facility 
that is second to none in the industry. 

Far from being a fledgling in this activity, Air Arm’s Electronic 
Flight Test Center is three years matured and still expanding. This 
unique facility is at the main plant and connected by taxi strip to 
Baltimore’s modern Friendship International Airport. Westinghouse 
owned and operated, it consists of 48,000 square feet of hangar 
area, electronic test and administrative sections. 

FIGHT Testing airborne systems is the job of Air Arm's Flight 
Test Center. Here, eight former military pilots, men with aviation 
backgrounds which total over a century of flying experience, keep 
as many as 16 prop and jet aircraft on the go. They subject equip- 
ment to every possible airborne rigor before it goes into operational 
aircraft. 110 highly trained and experienced Flight Test personnel- 
engineers, technicians, mechanics, armorers and aerolo^sts arc 
working hand in hand to insure that pilot, aircraft and airborne 
system form a perfectly matched combination for peak efficiency 
and performance. 

Air Arm Flight Test is one of the many specialized facilities which 
enable us to produce the best in airborne electronics equipment 
and ... to help you bring tomorrow’s aircraft . . . One Step Closer. 
Westinghouse Electric Corporation, Air Arm Division, Friendship 
International Airport, Baltimore 27, Maryland. /.siom-i 


Chief Project Pilots, Tom Lloyd and Fred Hughes, join 
on the ground, prior to debriefing, foUowing an anemoon 
air-to-air gunnery check on a fighter armament system. 

THE AIR ARM SYSTEMS FAMILY. . . 

• Fighter Armament e Bomber Defense e Flight Control 

• Missile Guidance • Speclel-Purpese • Systems Components 


you CAN BE SURE.. .IP IT^ 

^^stinghouse 




Airborne FIGHT Testing 
is one of the many specialized 
facilities behind your . . . 

AiR ARM MAN WITH THE FACTS 


Mr. M. T. Lang 

Can Milt Lang help you? Contact him at 
Westinghouse Electric Corporation, 501 
St. Paul Place, Baltimore 2, Md. Telephone 
PLaza 2-0300. Or see his counterpart in your 
area through your local Westinghouse office. 


BUI Tyler, in charge of flight activities at the 
Ceater, applies his eipericnce to the operation of 
flying test beds. In the Air Arm DC-3 Flying Lab. 
equipment gels a positive assessment of flyabiliiy. 


Tom Lloyd, a chief project pilot, holds brieflng 
with project and supervisory engineets. Finding 



A new fire conuol system is getting this Air Arm 
shakedown, using the DC-3 Flying Lab as the 
proving ground. All equipment gels this evaluation 
under actual in-flight tactical situations. 


using the finest equipment and hangar facilities. 

J4I0KI-A 


you CAN BE SURE...IF iisW^stinghouse 


TWA to Fly Cleveland-New York; 
UAL Gets Nonstop Seattle Ronte 


Cit'il Aeronautics Board has given 
Trans W'otid .Airlines a Cleveland-New 
York route and United Air Lines non- 
stop rights from the Pacific Northwest 
In two cases decided with the New 
T'ork-Chicago Sers'ice Case. 

.A segment of TW.A's Route 2 has 
teen extended from Cleveland to Netv 
York in a portion of the reopened Mil- 
«aukee-Chicago-Ne\v York Restriction 
Ca.se dealing with Cleveland-New York 
nonstop sersicc. 

In the United Restriction Case, CAB 
has lifted a restriction which currently 
prohibits nonstop senice between Port- 
land-Seattlc and Chicago. 

Cleveland Service Aided 
Both cases has been deferred for de- 
cision III eonjunetion with the New 
York-Chicago proceeding. TTie decisions 
are based on findings in the larger case. 

The award of the Clc'cland-Ncw 
York segment eliminates Cleveland as a 
stub-end terminal and integrates the city 
into TW.A's tr.mscontincntal route 
.■•tructurc. ('lights serv ing Cleveland and 
New York must originate or terminate 
at St. Louis or beyond. 

The new route segment is designed to 
permit TWA to use modem equipment 
in its Cleveland services. The basic aim 
of Cab is to improve service between 
the Ohio city and beyond Chicago. 
United Restriction Removed 
TWA's position as a vigorous air- 
coach promoter is viewed b\ the Board 
as an additional sen'icc advantage for 
Cleveland. TWA will compete with 
American and United west of Cleveland 
and Capital and United to the East, 

In the United Restriction Case, 


C.AB decided to permit United to 
operate nonstop between the Pacifi: 
Northwest and eastern points. Cur- 
rently, the carrier must make a stop on 
flights between points in the Pacific 
Northwest and east of Salt Lake City. 

CAB finds that removal of the re- 
striction will result in considerable im- 
provement in .sen'icc because of the 
elimination of mileage circuity imoived 
in stopping at a point such as Denver 
<ni through flights. 

Removal of the restriction is ap- 
proved by the Board on the basis of 
awards made to Northwest .Airlines in 
the New York-Cliitago Case. The ad- 
dition of Chicago to Northwest’s East- 
West Route and the granting of New 

ork-Detroit turnaround service will 
balance the added competition of 
United nonstop. CAB stated. 

3 Lines lo Compete 
Louisville Nonstop 

Nonstop air service between Louis- 
' illc and New York has been authorized 
by the Civil Aeronautics Board. 

C.AB has approved the new service 
for Eastern Air Lines, .American .Air- 
lines and Trans World Airlines. All 
three carriers now fly the route on a 
restricted basis. 

The Board has decided that traffic 
has developed sufficiently since its 1950 
decision on the nonstop issue to war- 
rant lifting of the nonstop restrictions 
on the three carriers, Cuncntlv, Eastern 
must stop at Washington. .American 
must stop at Cincinnati and JAVA must 
slop at either Cincinnati. Davton or 
Columbus, Ohio, or at Pittsburgh. 



Weight RiiJe Extended 

a fi«-e year extension o( the special author- 
ization for provisional maximiini talcasR 
weights for certain aircraft of 12.500 lb. 
or less operated bv Alaskan ait carriers 

Alaska. The ^ent regulation, SR-3W, 
was adopted two years ago and expires 
Oct. 25. 1955. 

In its notice of prriposcd rule milking. 
C.-VB pointed out that a five year exlen. 
Sion of SR.399 was required and during 
ihs nub'ee of proposed rule making. CAB 
pointed out that a five sear extension of 
SR-399 W-JS required and during tliat 
period it should be determined whether 
or not such authoiimtion will be made 
a part of the Civil Air Regulations. In. 

not later than Oct. 11. 


CAB estimates that about 50,000 
gtassengers annually will benefit from the 
improved service. Louisvillc-Nctv York 
traffic ittcreased from 17,000 passengers 
a year in 19-I8 to -11,000 in 1954, a 
140% increase. 

On the issue of who should operate 
the nonstop service. Eastern maintained 
that only one carrier should get it. 
while .American and TW.A favored au- 
thorization of all three. 

Eastern told CAB it should have the 
authorization because it is the pioneer 
operator in the area and has done more 
to develop traffic beftveen the two cities 
than the other two cartiers- 

fn authorizing all three carriers to 
perform the service, the Board said 
that its duty is to protect the traveling 
public rather than the private financial 
interest of any one carrier. C.AB points 
out that since all of the carriers in- 
volved have been self-sufficient for manv 
years, there is no longer any need foe 
protection ftom comgsetition. 

PAL May Resume 
Pacific Flights in •56 

Philippine Air Lines probably will 
tcs'ivc tr.ms-Pacific flights bv mid-1956, 
more th.in two years after tlic carrier 
dropped all long range international 
routes as an economv measure (AW 
April 5. 1954, p, 11). PAL officials are 
preparing a proposal for the govem- 
nicnt. largest stockholder in the air- 
line, that will be submitted to the 
Philippine congress next January. P.AL 
spokesmen say resumption of service 
will depend on a gos emment franchise, 
guaranteed mail rate of 62J cents per 
ton-mile and purchase of new overseas 
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WINSLOW announces 

FIRST SUCCESSFUL FULL-FLOW FILTERS 

USED ON TRANSPORT AIRCRAFT ENGINES 



The first successful application of fuU-flow filtration (or lubricating oil 
in the engines of passenger-carrying aircraft is the installation of 
Winslow CP* filters by Pan American World Airways, The first flight 
was between San Francisco and Kansas City, and has been foUowed 
by regular transpacific schedules. 


BASED ON CP* 

PRINCIPLE 

The development of full-flow fil- 
tration is possible only with Win- 
slow’s patented CP* elements- 
This material accepts varying 
percentages of the total oil flow 
as conditions dictate; thus main- 
tains acceptable pressure losses 
without opening by-pass valves, 
and insures 100% full-flow filtra- 
tion at all times. 

PROVED IN TWO YEARS 
CROP DUSTING SERVICE 

Tests on transport engines were 
preceded by more than two years 
experience with Winslow fuU-flow 


filters on crop dusters, with more 
than 400,000 flight hours of serv- 
ice evaluation. Filter elements 
were changed each 100 to 150 
hours. Condition of engine parts 
made possible substantial in- 
creases in service between over- 
hauls, with resultant savings in 
labor and parts. 

Winslow Engineering Company 
has developed unique methods of 
installation that overcome prob- 
lems of weight and space, to pro- 
vide the economies and safety of 
full-flow filtration. Tests are now 
being completed for several types 
of engines. Write or wire for com- 
plete information. 


CP* i» fulfy protected by patents and trademarks 
Winslow Engineering Company, 4M« HsIIU sir**f, oekisna $. ceiil«n 
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Air Transport Assn, to Propose 
Coordinated Air Education Plan 


Avintion education programs are in. 
creasing air travel volume, lielping tlic 
American public accept aircraft noise 
and preparing it for the airlines’ transi- 
tion to turbojet and turboprop trans- 

To broaden the scope of these pro- 
grams still further, the Air Transport 
Assn, is preparing an overall proposal 
for its member carriers. 

ATA's project will be designed to 
supplement tlie educational services of 
United Air Lines, Pan American World 
Airways, Trans World Airlines and 
Eastern Ait Lines and to give other 
carriers the advantages of a co-ordinated 
program. It will be submitted to the 
association’s board of directors next 
December. 

The new program will be directed at 
the administrators of schools and col- 
icKS, the policy-making group of U-S. 
education. It probablv will be patterned 
after the annual 10-dav Aviation Edu- 
cation Institute started by ATA’s Public 
Relations Department in 19?2. 

Airline Projects 

Educational serv’ices of the individ- 
ual airlines so fat have been aimed at 
the class-room le\el. Major projects in- 
clude; 

• United Air Lines. Started in 1940, 
UAL’s School and College Service 
Department is the oldest education 
program in the U. S. air transport in- 
dustry. Director R. O. Mertes says the 
department’s purpose is two-fold; (1) 
"to survey constantly tlie needs of 


schools for materials related to aviation 
education on all levels from kindergar- 
ten through college and adult; (2) to 
meet as far as possible these needs 
tlirougli publication and distribution of 
educational literature and through per- 
sona! services.” 

llie amount of nratcrial published 
by United far exceeds that of any other 
airline. In 1954, tire carrier supplied 
about 1.5-million charts, booklets and 
pictures to teachers and students. UAL 
also uas represented by exhibits at 36 
teachers meetings, gave 150 lectures be- 
fore audiences totaling 25,000 persons 
and conducted another 25,000 tnrough 
airport tours. 

• Pan American World Airways. PAA’s 
service is directed at two objectives; 
(1) help students and teachers under- 
stand the basic principles of air trans- 
portation; (2) assist tliem in using air 
frav'el as a tool for learning and as a 
means of aehiesing national and inter- 
national understanding. 

PanAm works toward these goals 
through publication of a large amount 
of material and through wks before 
school and civic groups by Education 
Director George Gardner. 

The overseas airline also promotes 
aircraft model building. 

• Trans World Airlines. Following the 
objectives of PAA’s program and using 
much the same methods. TWA de- 
pends primarily on publication of ma- 
terials and lectures. In the latter cate- 
gory, Trans World leads the field. 
Educational Director John Furbay has 


made an overseas tour and given mote 
than 60 lectures in the United States 
so far this v-e-.it. 

• Eastern Ait Lines. EAL is limited 
to courtesv fliglits for educational and 
civic groups and to Busincss-Industry- 
Education Day in many cities served by 
the carrier. The airline docs not provide 
pamphlets or books specifically for 
schools. 

In addition to the major programs, 
education work on a smaller scale is 
carried out by Capital. Northeast and 
Piedmont Airlines. 

Educator Support 

Ail of the educational workshops and 
services ate based on the theory that the 
public will be more tolerant of aircraft 
noise and other disadvantages of avia- 
tion progress if they understand the 
princmles of air transportation. 

"The educator is a good man to ap- 
proach, because he can see and under- 
stand the eis'ilizing aspect of aircraft." 
savs ATA’s Chapin R. Lcinbach. "He 
starts programs similar to those of the 
airlines in schools, clubs and civic 
groups. 

"Most educators already have been 
briefed on the new problems that will 
come with the transition to jot and 
turboprop aircraft.” 

Leinbach cites the crash of an Ameri- 
can Airlines' Convair 240 at Albany, 
N. Y,, two seats ago as an outstanding 
example of the support offered by teach- 
ers and school administrators, "Upon 
learning of this (crash),’’ Lcinbach savs. 
"one at the educators in the area, who 
had attended the 1953 Aviation Educa- 
tion Institute in Washington, volun- 
teered his services to the airline. He 
said he would be happy to help alleviate 
some of the adverse publicity which 
would undoubtedly result from the acci- 
dent bv explaining to the community, 
which knew him and which he knew, 
something about airline operations and 
the efforts that are made to bring the 
utmost safety to the flying public.” 

TWA Offers One-Stop 
West Coast to Europe 

'I'rans World Airlines plans to inau- 
gurate one-stop service between Cali- 
fornia and Europe Nov. 1. 

TWA will operate the new interna- 
tional service with weekly flights from 
Los Angeles and San Francisco to Lon- 
don and Frankfurt. Both flights will 
make a stop at Ncu’ York. 

Combination-class Lockheed 1049G 
Super Constellations will be used, 

’The configuration will be similar to 
the tourist-first class layout recently 
proposed for nonstop transcontinental 

The Califomia-Europc fliglits have 
been scheduled for 21 hours and five 


BOAC Earns Profit Without Comets 

British Overseas Airways Cotp. reports a net profit of $732,723 for the. fiscal year 
ended March 31. despite withdrawal of its de Havilland Comet I jet transports and 

1’he net profit. BOAC’s^thied io the past four yeanf ro^rn with $2,963,111 
for the previous 12-month period. Total operating revenues dropped 3.6% to 
$103,225,357 from $107,411,743, Ait cargo increased to $9,668,517 from $8.238,. 
423. but passenger revenues declined 5.4% to $64,120,327 from $67,766,518. 

because of pmnamrely writing oft the $1.7-mi1lion Comet development npendi- 
ture and the cost of re-o^niration and re.training after the jet transports were 
withdrawn from service. ’I'here also was a direct capital loss of $4.8 milliou on 
BO.AC's Comet I fleet and equipment and a 51.1 million deficit tin disposal of 

'Ihe intem^oiial airline lost 40 million ton-mites. or 21% of the fiscal year’s 
planned capacity, when Comet service was suspended in April 1954. The overall 
capeitv decline was held to 2,6% with acquisition of six Boeing Stiatocruisers from 
United' Air Lines and one from Pan American World Airways, increasing BOAC’s 
fleet of 377s to 15. The British carrier also traded seven ' Lockheed 049s Con. 
stellations to Capital Airlines for seven 749 Connies. 

BOAC has ordered 33 tuiboproj) Bristol Brltaonias, 20 dc Havilland Comet [Vs, 
16 A'iclecs Viscounts and 10 Douglas DC-7Cs. 
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ELECTRONICS 

Research Engineers 


and Mre control projects are ere* 
eting an urgent demond tor elec- 
tronics reseorch engineers ot NortN' 
rop Aifcrott, Inc., Americe's first 

design end production of oil* 


st If VOUT training and experience 

lenging assignments, please tele- 
phone or wire collect: 


Mr. Robert Ehinger 

Northrop Aircraft, Inc. 
Hawthorne, Colifornio 


dt Expense-free Los Angeles inter- 
views will be arranged lor Quolified 
oppliconts. 


NORTHROP 

NORTHROP AIRCRAFT, INC. 

HAWTKORKE. CALIfORNU 


mimites between Los .Angeles and Lon- 
don. TW'.A savs its schedules are sesen 
liours faster than present polar route 
schedules to London and four hours 
faster than polar service between Cali- 
fornia and l‘'ninkfurt. 

TWA also plans to add two 10T9G 
flights Nov. ! between New T'ork and 
London and Fr.inkfurt. Service from 
the West Coast to Paris and Rome is 
))lanned for |aiiu.ii'. and to .Athens and 
Cairo nest March. 

P&WA E(|ui|)iiuiit 

Canadian Pr.ilt &• \\ liitnev .Aircraft 
Co. has annonnttd pirrchase of all gov- 
LTiiinciit-fiimished cqoipnieiit to be- 
eonre complctch privatcls-owned. The 
firm plans to insesi .111 additional Sl.s 
intllion in ness equipment for engine 
production. 

Iht conrpam will produce R-1820 
engines and propeller components for 
the twin-engine CS2!*-I, designed by 
Grumman -Aircraft Kngineering Corp. 
It also plans to produce the J78 jet 
engine, now in flight test, topower a 
Canadian-designed fighter. The firm 
was established 27 years ago. .Approxi- 
mately half of its production is for ex- 

EAL-Colonial Merger 
Attacked by National 

National .Airlines last week made a 
two-pronged attack on the Civil Aero- 
nautics Board examiner's recommenda- 
tion for approval of an Eastern Arc 
Lines-Colonial .Airlines merger. 

In a brief to the examiner. National 
said: "The newly proposed Eastern- 
Colonial deal is adverse to the public 
interest" for these reasons: 

• "Approval of the mc^cr would render 
the laws of the cxmntry meaningless. 

• “The record in the case conclusively 
proves that the price for Colonial being 
paid by Eastern i.s cxorbihint and out- 
rageous.” 

National also noted that the filing 
of a brief should in no w*av prejudice 
its motion before the U.S. Circuit 
Court of Appeals for review and stay 


BOUJCRS BATTWIJS 



of the Board's order limiting the issues 
in the case (AW Scot. 5. p. 98). 

National urged the c.viminct, the 
Board and the President to disapprove 
an Eastern-Colonial merger because 
"Eastern is a lawbreaker, and the Presi- 
dent decided the last time the law- 
breaker should not be rewarded.’’ It 
was claimed by National that the fact 
Eastern is once again taking up the 
gosemment’s time in the case for its 
approval of Colnniul renders meaning- 
less the laws of the coimtrv. 

Eastern w.is further accused by 
National of monopolistic proclivities. 
This is indicated. National said, by the 
amount of "water” in the proposed 
purchase price of SH.706,970. The 
■'water” in the price exceeds SI 2 mil- 
lion. it was claimed. National con- 
tended that to allow Eastern to pav 
SH million for Colonial, or some Sl2 
milion mote than its worth, is not 
sound ot proper policy. 

Nbitional concluded that "to approve 
this agreement the Board and the 
President would surrender jurisdiction 
over mergers in the industry to the 
carrier with the biggest pocketbtwk." 
It suggested that the Board consider 
available alternatives which ate more in 
the public interest "than an Eastern- 
Colonial deal conceived in inequity.” 

Air Express Meeting 

Growing importance of air express 
in Washington. D. C.— one of the top 
10 air express stations in the nation— 
was discussed last week at a one-day 
service conference of ait express offi- 
cials of the 10 scheduled airlines serv- 
ing Washington and representatives of 
the Railway Express .Agency’s .Air Ex- 
press Division. .Ait express flows 
through Wasliington National Airport 
on a total of 325 scheduled flights, pro- 
viding VVasliington vvith direct .service 
to 1.800 cities in the U. S., Canada, 
Cuba, .Alaska and Hawaii. 

Hawaiian Shakeup 
Under New President 

San Francisco-, Arthur D- Lewis, who 
stepped up to the presidency of the 
financiallv-shaincd Hawaiian -Airlines 
Ltd. in Julv, is leading the company 
througli a top-level pcnonncl and oper- 
ational reorganization. 

Lewis, an .American Airlines execu- 
tive before joining Hawaiian as execu- 
tive vice president early this year, has— 
among other things— established an eco- 
nomic control division and annoimted 
a new policy designed to promote pas- 
senger interest and airline Irasportation 
service. 

In his reorgiuiization and subsequent 
moves, Lew is is faced with the crippling 
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$ave 

costly material arid 
macliiniiig time by 
using [dgewater 


rolled steel 

rings 

Cross-section designs are accurately 
formed during the rolling of Edgewaier 
weldless steel rings, so that usually very 
Utile subsequent machining is needed. 
This reduces manufacturing cost, and 
saves material. Diameters, 5 inches to 
130 inches. 

Wrilt /or iiiititlloa betkiit. 


EDGEWATER STEEL COMPANY 

mrsiuiCH so. rs. 


Civil Aeronautics Board decision to re- 
fuse extra mail pay for Hawaiian’s re- 
cently-purchased fleet of Convair-Lin- 
trs. ’The line is still appealing the 
decision. 

Tlic new president has hired Jack C. 
’lobin, presently district sales manager 
for United Air Lines in Hawaii, to 
become vice president in charge of 
sales, transportation services and adver- 
tising-public relations. He is presently 
scheduled to take over the post on 
Oct. 1. 

He has brought in Lambert P- Irons, 
a former C.AB rate analyst, to head the 
economic control division which will 
handle cost and traffic analysis, sched- 
ule coordination and matters pertaining 
to the C.AB. 

Other personnel changes within the 
vear have advanced employes within the 
company: 

• Lionel Machado is vice president of 
Operations, m.iintcnancc and communi- 

• Lvmiin Couant heads personnel and 
Industrial relations. 

In addition. David Watson, vice 
president and treasurer in charge of ac- 
counting and purchasing, has resigned 
but will remain in a consulting capacity. 

Lewis replaces Stanley C. Kennedy, 
a pioneer in the founding of the line 
in the 1920s. who moved up to the 
ncwlv-crcated position of chairman of 
the board. During the almost 26 years 
that he headed the line, it operated 
without a single passenger fatality or 
serious passenger injury. 


SHORTLINES 


^DcIta-C&S Air Lines has started a 
S2S0,000 program at .Atlanta .Airport 
which includes expansion of mainte- 
nance and office facilities. 

N Middle East .Airlines beciime an ac- 
tive member of the International Air 
I ransport Assn. Sept. 1. 

► North Central Airlines carried 48.- 
1 59 passengers in August, an increase 
of 54% over .August. 1954 ... net 
profit for North Central in July was 
S25.431 with 46,408 passengers car- 
ried. 

► Santos Dumont Airport in Rio de 
Janeiro is being expanded in a program 
designed to impros'c the field over its 
present DC-3 capacity. 

► Swissair is installing weather radar in 
its fleet of DC-7Cs. Radio Coiporation 
of America radar equipment will be in- 
stalled on four DC-7C aircraft sched- 
uled for 1956 deliven. 


CAB ORDERS 


(Aug. 22-29) 

GRANTED: 

Mohawk Airlines a onc-ycar temporary 
exemption for service to and from White 
Plains, N. Y. 

Seaboard &- Western Airlines authority to 
perfonn one one-way charter flight tioni 
London to New York with an intermediate 
stop to deplane* 24 passengers at Halifax, 
Nma Scotia, Sept. 3. 

Hawaiian Airlines Ltd. exemption for pe- 
riod of one year to provide free transporta- 
tion to one lonr condutdor when accompany- 
ing 15 or mote persons traveling as a group 
on an advertised tour arranged by a travel 
oiganixci hctw*een points in the Hawaiian 

Mohaw*k Airlines permission to serve 
Keene, N. H., on one daily lOimd-trip flight 
as well as a minimum of one flight daily 
service at Pitlsfield. Mass., provided that 
service to .Albany. Westfield-Springfield. and 
5VOTCCster is a minimmn of two round-trips 

I'ransoccan Air Lines authority to operate 
one DC-4 flight from Rome to New- A'ork 
Sept. 5 under contract to the Intcr-Govem- 
mcntal Committee for European Migra- 

ORDERED: 

Continental Air Lines to show cause why 
final mail rates should not Lc SI. 386, 61 2 
for the futute year beginning -April 1, 1955 
and 81,501,002 for subsequent years. 

Okanagan ficlicopteis Ltd. authorization 
for pipe line patroling from Sumas. B. C., 
Canau. to Pcrndale. Wash., amended to 
permit an extension of operations on an 
intciscetion of the Sumas-Femdale line run- 
ning from Laurell through Burlington to 
Anacortes. 

Detia 11. Goodwin, an -Alaskan pilot- 
owner continued authoritv* to operate Noor- 
duyn-Norseman aircraft between points in 
Alaska in the First Judicial Division and any 
other point in .Alaska. British Columbia and 
the Yukon Territorv until 60 days after a 
final decision in the Intra-.AIaska Route In- 
vestigation. 

DISMISSED; 

The New England-Southern States Merger 
(nsestigation and Piednront Aviation’s appli- 
cation for authoritv to operate over por- 
tions of Routes No, 51 and/or 55 of Capital 
Airlines as moot. 

National Airlines' application to serve 
Tallahassee. Mirianna and Panama City, 
Fla., and Valdosta. Ca.. with limitation for 
cargo and mail flights only at the request of 
the applicant. 

Catalina Air Transport’s application to 
suspend service for a period of five vears be- 
cause the applicant is abandoning the route 
and is nosv surrendering its present eertifi- 

DENIED: 

North American Airlines petition for 
postponement of the eflcctiveness of the 
cease and desist portion 0 / the Board’s 
revueation order beyond Sept. 3. 


ROBINSON 
WIRE TWISTER 

now in 2 sizes! 



New 9" Slenderaose for bench work 
OD magnetos, carburetors, instruments 
and suVassemblies. 12 oz. weight. 

12" Standard for assembly line safety 
wiring. IS ounce. 

SpUt second whirling action (tiety 
wires 3 engines in time fonnerly re- 
quired for one. Saves as much as $140 
per engine assembled. 

3-tooIs-in-l — Fliers , . , cutters , . . 
twisters. 

Side cutting, oil tempered heads. 
Permanent bronze bearing, no ad/ust- 

Jaws lock on wire, can’t slip o9, 
Unconditional money back guarantee. 
Write for details including prices, 
testjmonlals and list of users, RALPH 
C ROBINSON CO.. Box 494-S21. 
Nwth Saeramenlo 15, Calif. 
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-for fast, thorough service 


Taxi in and tie-down at the sign of the Shell 
Airport Dealer. You’ll get a cheerful welcome, 
and the finest service along with top-quality 
Shell Aviation Fuel and AeroShell lubricants. 

Your Shell Airport Dealer will do everything 
possible to make your stay a pleasant one. He 
has convenient, safe tie-down facilities . . . clean 
rest rooms, and he can arrange for ground 
transportation. He will also be glad to help you 
make hotel reservations if needed. 

Wherever you fly . . . whenever you land . . .. 
rely on the facilities, services and products of 
the Shell Airport Dealer. 

SHELL OIL COMPANY 


I 


ISO 


so Wisr SOTH STKEET, NEW YORK 30, NEW YORK 
100 RUSH STREH, SAN FRANCISCO A, CAUFORNIA 



Echo From ACC 

A little mote than a year ago (Aviation Week, May 17. 1954, p- 112), 
this column was devoted to a discussion of ait ttaffic-control experiments 
the CAA planned to conduct at its Technical Development Evaluation 
Center in Indianapolis The comment here svas that, while the idea of 
bettor control was a noble one. the CAA’s place and method were wrong. 
A dim view was taken ol the entire proceedings. For such remarks, I 
was promptiv taken to t;tsk by those connected with the program. 

ITic principal point made in this column was that inake-bcliese simulator 
problems carried out in the thinly-trafficked hinterlands offered a poor sub- 
stitute for the teal McCov of the Boston-Norfolk airways. Firrtlicr, I 
incotioned that-since the CAA «ould have to face reality some day-tliey 
might as well have started then instead of hiding in a laboratory, 

CAA Deadline 

Well, despite the earlier task-taking, this is what happened in Washing- 
ton in |ulv at a meeting of the Air Coordinating Committee as reported by 
Aviahon Week, (JuIv 11. p. 112): The “CAA (was) Told to Speed Radar 
Traffic Control." Among other things, the ACC suggested Boston as the 
nrost logical area to conduct the evaluation. Furthermore, the CAA was 
given August 1, as the deadline for submission of its plan of action. 

This brings us to an interesting point— somewliat speculatire pcrliaps- 
but interesting. Who is it that can "tell" the CAA to get going on a 
program and make it stick? 1 want words «ith this person about airport 
lighting, flight time limitations, navigation aids and other things. 

Obi iously, whoever did the "telling” must har e been at the ACC meet- 
ing. The CAA wouldn’t hare told itself, would it? Could it have been 
the milifatr? No— our government is not supposed to work that way. Then 
could it have been the eliairman of the mccting-Under Secretary of Com- 
merce for Transportation Louis Rothschild? Must have been- And if 
this guess is correct, then three cheers for Mr. Rothschild. 

Test Conditions 

As I said a year ago. piddling around in Indianapolis is fine for some 
things but not for developing a country-wide system of traffic control. 
I’his thing is bigger than any single agency, and it must be done out in 
the open under actual conditions. 

Apparently the ACC recognized all these angles because it directed 
the CAA to obtain full cooperation and coordination nitli tlic Depart- 
ment of Defense, Air Nar igation Dcrelopmcnt Board and Lincoln Labs. 

This new attack is more like it. Aviation has gradually drifted away 
frnm the Common Svstem concept of unified effort on its problems. 
Since the airspace belongs to all users and nrust scr\e all their purposes 
nothing but a single system can possibly sirflice- 

Thc thought just occurred that perhaps this “unkno«Ti” person might 
also be able to "tell" somebody to get going on landing aids in the ter- 
minal areas-especiallv the visual aids. ■\\'ith present lighting, much time 
is consumed whilst pilots grope for the runway. And of course, we 
should have more tlian one instrument runway pet airport. Unless fac- 
tors like these are taken eare of, a belter traffic control system will only 
be a super highway to the next bottleneck. 

(Editor's Note: Ait.siion \\'eek gives Capf. Robson an opportim/ty (o 
express himself frcelv in this colimin. Commenf.s from readers on his 
opinions are ivelcomc.) 
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O-ring leaks? 


, . then call in your Parker 
field engineer for help 


Having trouble with O-ring fail- 
ures? Nibbled, worn, battered, 
leaking like a sieve? Whether 
your problem is in the basic de- 
sign or compound, it's time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-ring and gland design for your 
specific application, 

Compare Parker O-rings with 
any other make. You’ll find that 
Parker O-rings arc precision- 
molded of superior compounds. 
They have been developed as the 


result of years of expei 
to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 
tests make sure that all rated 
charaaerisiics are held. 

Call your Parker representative 
for assistance. Mail the coupon 
for jree technical bulletins about 
O-rings. 

Rubber Products Division 
The Parker Appliance Company 
17325 Euclid Ave_ Cleveland 12, Ohio 
1538 So, Easiern Ave., Los Angeles, CaL 


parker 

I Hydraulic and fluid 

\ system components 


Compere actual samples. Ask your 
Parker representative to check your spec- 
ihcations and design. Let hint prove how 
Parker Q.rings better, last longer. 
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The Area Rule Breakthrough 


One of tlie most significant miUtarj- scientific break- 
fhtoiighs since the atomic bomb lias been contributed 
to tlie American aviation industry by the National Acl- 
\ isory Coinniittee for Aeronautics' discoiery and dcselop- 
nicnt of the area rule for sujjcrsonic aircraft design. Ilic 
first teclinically accurate and complete story on this 
concept appears on page 12 of this issue written b\ 
David Anderton, assistant managing editor (technical). 

Ibe true significance of the NACA area rule lies in 
Its across the board application to supersonic aircraft of 
ail types— extremely simple in the critical transonic range 
and more complex in the truly supersonic area around 
■Mach 2. 'ITie so-called “Coke bottle" or "Marilvn 
Monroe" fuselage is merely one type of area rule appli- 
cation. Area rule discovery and dciclopmcnt were par- 
ticularh timely because they occurred at the scry mo- 
ment that virtually all USAF and Naiy fighters aimed at 
sustained level supersonic flight were apparently doomed 
to remain just below Mach 1 because the contemporan 
crop of jet engines aiailablc lacked sufficient power to 
l>ush these designs through the tremendous drag rise 
iliat then existed in tlie transonic range between \fach 
.9 and Mach 1 .04. 

In addition to presiding a major scientific break- 
through at the very moment when the technological 
race uitli Russian airpower was becoming hottest, the 
NACA area rule development also will give military and 
congressional leaders who are concerned over military 
security problems an object lesson in how a major 
military scientific secret can be kept effectively to gain 
a time advantage over international competitors. 

h'irst word that something radically new was brew- 
ing ill supersonic aircraft design first reached Avi.mion 
Week in the closing days of 1953. During the early 
moiitlis of 1954 considerable data was accumulated on 
Ihe "Coke bottle" fuselage, "Marilyn Monroe” super- 
sonic shape, and the "Whitcomb theory”— all loose 
designations for what was actually the area rule. Since 
all our data pointed to NACA as the source of what 
appeared to be a rcioliitioiiarv new concept in super- 
sonic aircraft design we consulted Dr. Hugh L. Dryden. 
director of NACA, who in addition to his scientific abiliti 
is a man of integrity. After this conference we wrote 
Dr. Dryden on April 15, 1954 as follows: 

“As a result of yoiir very helpful briefing on the 
security problems involved in the widespread militaii 
application of a new development in high speed aero- 
dynamics we have made a policy decision to refrain from 
anv mention of this in Aviation Week until pioto- 
tvpe aircraft embodying this principle are open to public 
view, lliis decision was made despite the fact that out 
reporters unearthed the basic facts on the development 
and its application from a wide variety of technical 
sources. 

“As yon pointed out this is too important a matter 
with which to trifle. . . . V\'e appreciate your counsel in 
these matters because it helps us to avoid inadvertent 
disclosures of genuine aeronautical security matters and 
thus baiefits our country." 

Dr. Drvden replied on .^pril 20: 

“Thank you for your letter of the 15th and the assur- 
ances it contained. I think your decision to withhold 
from public attention the information you have obtained 
about new developments in aeronautics propcriv falls in 
the category of a real public service to the nation.” 

The real root of the security problem in cloaking the 
significance of the area rule lay in the fact that there 


were several earlier theoretical investigations in this field 
tliat had been published in this coimtrv and in England 
without any security classification. Wallace D. Hayes 
ttien of North American .\viation. and two Britons. 
G. N. \\’ard of the University of Manchester and W. T. 
Lord of the Royal Aeronautical Establishment, had all 
taken a mathematical approach to the problem beginning 
as early as 1946 but without the research tool of the 
transonic tunnel available then, they all concluded that 
there was not much promise to this channel of effort. 
The real security in the area rule lay not so much in the 
indented “Coke bottle” shapes of the fuselage on new 
fighter prototvpes (the Kuchemann Coke bottle design 
was well known in the United States, Europe and Russia 
as a result of captured German documents and bears no 
resemblance to the area rule) as in the fact that Hayes, 
Lord and Ward were on the right track in their wing- 
bodv relationship studies and that mam clues could 
he found in their unclassified publications. 

■After Avution \\'ef.k established its securitv poliev 
on the area rule with NACA, other publications began 
to get the same information and after talking with NACA 
agreed to follow the precedent established by Aviation- 
\Veek. When the Grumman FllF-1 prototvpc appeared 
the fuselage indentations were labeled only as a "drag 
reducing" feature which was accurate as far as it went. 
But no mention of N’.\CA. area rule or the application 
of a basic new principle appeared in the .^metican or 
foreign press. 

Ill September 1954 tlie editor of Aero Digest violated 
that magazine's written commitment to NACA bv 
publishing a fragment of the area rule application to 
the Grumman Tiger. Aviatio.'i \V'eek again consulted 
with Dr. Drvden on the grounds that if security had 
been breached we should publish the full story without 
further ado. Dr. Dryden pointed nut that since the 
published story had appeared in a magazine of limited 
aeronautical readership it might easily pass unnoticed 
if it was not picked up and magnified by an aviation 
magazine well known for its technical accuraev. Tlie 
missing link to the unclassified data of Hayes, Lord and 
W'ard was still secure as was the scope of the widespread 
applications to new militarv aircraft. 

■Aviaiios Week decided to continue its area rule 
securitv poliev unaltered. We wrote to Dr. Drvden on 
Oct. L 1954:' 

"After our conversation this iiioming I consulted Bob 
\Iartin out publisher. We agreed unanimously to con- 
tinue out policy of not printing information on this im- 
portant aeronautical development until such time as 
there is a general agreement that its securitv value has 
diminished to an extremely low value." 

Dr. Dryden replied: 

“I believe Aviation Week is performing a valuable 
public service bv its decision to continue its policy of not 
publishing information on this important aeronautical 
development until such time as there is general agree- 
ment that its security value has diminished to an 
cxtremelv low value. I realize, at least in part, how seri- 
ouslv vour publication must Iiave considered this point 
in view of the recent publication elsewhere of the in- 
formation about the development in question." 

Now that official military securitv has been lifted on 
the NACA area rule Aviation Week has brought its 
leaders the first technically accurate and complete story 
on this subject and honored its security agreements to 
the letter. —Robert Hotz 
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New CHANCE VOUGHT Day Fighter 
flies at supersonic speeds 
from carriers 

Here’s new muscle for the Navy’s control of the air over the seas— 
Chance Vought’s XF'SU-l Day Fighter. 

In performance, the XF8U-1 jet fighter plane has a high rate of 
climb, exceptional combat ceiling and penetration of the speed of 
sound in level flight. 

The slender, sweptwing fighter combines a powerful afterburner — 
equipped turbojet engine in a trim, lightweight airframe — achieving 
the greatest possible speed consistent with shipboard operating 
requirements. 

Whenever aviation makes such advances, Reynolds Aluminum 
advances with it. Every step in Reynolds production is geared to tlie 
requirements of all constantly progressing industries. 

Reynolds goes beyond meeting rigid material specifications. Reynolds 
technical services make a continuing contribution to customers’ design 
and engineering staffs— make Reynolds a part of many important 
industries rather than just a supplier. 

For full information about how Reynolds can serve you, write the 
Reynolds Metals Company, P.O. Box 1800-TJ, Louisville 1, Kentucky. 




Rejnolds technical handbooks and 
Ifimm. movies can contribute im- 
measurably to your training pro- 
gram and reference files. Write for 
a complete index and details about 
this material, much of it available 
without cost. 
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